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AIRCRAFT 


RO: NAT U CS NUMBER 


“A great moment= 


anc « aeroplane for the occasion” 


Bristol Siddeley Orpheus 


Ordered in quantity hy the Royat A 


HAWKER SIDDELEY AVIATION 32 Duke Street, London, S.W.1. 
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In this hypersonic, extreme altitude research 
aircraft, AeroShell Grease 5A is used in 23 
places. Its high temperature and heavy-duty 
characteristics make it particularly suitable 
for lubricating surface controls such as flaps 
and speed brakes. 

North American tested 24 possible greases 
for the rocket-powered X-15. Only 5 met their 
specificationsand, of these, only1—AeroShell 
Grease 5A—was commercially available. 


Shell anticipates the needs of Aviation 


MANNED 
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Experienced engineers at HML 

are always ready to get to grips with 
problems arising from the design 
requirements of modern hydraulic 
systems. You'll find HML Ministry 
approved units and components 

used and relied upon wherever high 
standards of performance are recognised. 


HML VARIABLE PRESSURE 
REDUCER VALVE 

The only pressure reducing valve on the 

market today that will maintain set reduced 

pressure under varying pressure and 

flow conditions. Pressure range 0-5000 p.s.i. 

Flow range 0-10 g.p.m. 


HML EQUIPMENT INCLUDES : 

Pulsometer Pump Test Unit, High-pressure 
Filters, Hydraulic Propeller Test Benches, 
Autostatic Hydraulic Power Pack, Universal 
Hydraulic Tyre Remover, Aircraft Pump and 
Hydraulic Motor Test Rig, 
Air Bleed Turbines for 
Starting and Pressure 
Testing, Valves, Brake Test 
Unit, Tensioning Test 
Unit, High-speed Gear 
Boxes, High-pressure 
Accumulators, Hydrostatic 
Rig (Single and Double 
Acting), Universal 
Hydraulic Test Rigs Mk. Il, 
Mk. Ill and Mk. IV 
(Diesel or Electric 
Powered). 


All types of special hydraulic test equipment 
built to users’ own requirements. The unit shown 
was supplied to a large aircraft company. 


HML (ENGINEERING) LTD 
AIRCRAFT DIVISION 
Head Office : 466-490 Edgware Road, London, W.2. 


HARPERS YARD, ST. JOHN’S ROAD, ISLEWORTH, MIDDLESEX. Tel: ISLEWORTH 3011 
DHB8124 
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RUM BOLD 


9G FORWARD FACING 


WEIGHT UNDER 40LB. 
COMPLETE WITH TABLES 


STANDARD FOR EITHER 
PORT OR STARBOARD 


SEATS ILLUSTRATED 
FITTED IN THE HANDLEY 
PAGE HERALD 


L. A. Rumbold & Co., Lid. 


TELEPHONE : 


KILBURN, LONDON N.W.6 
MAIDA VALE 7366-7-8 


THE BRYANS 
“y” & “Y” Co-ordinate Plotting Table 


CATALOGUE No. 1806 


@ A _ well-designed and robust in- 
strument. 


@ A high degree of plotting accuracy 
is maintained with a good speed of 


response. 
@ Plotting area 15” x 10” on paper. 


“available Plotting Service accessories” 

1. Point Plotter for manually plotting the points of 
a graph from tabulated data. 

2 Symbol Printer for ease of identification of 
families of points when using Point Plotter. 

3. Trace interrupter for ease of identification 
where a number of traces are required on one 
chart. 

4. Curve Follower for the accurate generation of 
a function of a variable. 


For further details write to :— 


BRYANS AEROQUIPMENT LIMITED 


WILLOW LANE MITCHAM JUNCTION SURREY 


TELEPHONE : MITCHAM 5134 (5 LINES) 
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CABIN COMPRESSORS - COLD AIR UNITS 


oy VALVES - SENSING UNITS - WATER EXTRACTORS 


VAPOUR CYCLE COOLING EQUIPMENT 
FANS - RADAR COOLING UNITS - TURBO ALTERNATORS 
PNEUMATIC ACTUATORS - STATIC COOLING UNITS 


TEST CABINETS - PRESSURE TESTING TROLLEYS 
AIR CONDITIONING TROLLEYS 


SIR GEORGE GODFREY & PARTNERS LTD. 


HANWORTH, MIDDLESEX - HENLEY, OXFORDSHIRE 
Telephone: FELtham 3291 Cables: Godfrepart, London 


cODEREY 


GCEGRGCE COOFREY & PARTHERS LTD 


ASSOCIATED COMPANIES IN CANADA, AUSTRALIA, SOUTH AFRICA 
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Electroforms of 
Micrograin nickel on the 
leading edges of aircraft propellers 
and helicopter rotors protect the delicate 
de-icer elements against rupture due to impact 
with rain and hail in flight or with stones during 
landing and take off. D. NAPIER & SON LTD. in their Spraymat information bulletin 1B/SI! 
say, ‘We consider that having taken into account the aircraft forward speed the outboard 
section of the blade should be protected by a metallic coating. Extensive testing has 
indicated that the best coating for this purpose is an electroformed Micrograin nickel sheath 
bonded on to the heater mat”’. If your problem is DAMAGE, the solution is MICROGRAIN. 


METACHEMICAL PROCESSES LIMITED 


41/43, Gatwick Road - Crawley - Sussex Telephone : CRAWLEY 25241/3 
Associated Company, SIFCO METACHEMICAL INC. 
935 EAST STREET CLEVELAND 3 OHIO U.S.A. 


B.S.T. AERONAUTICAL CO. LTD. 


FARNBOROUGH HANTS 


% Stockists of British and American A.G.S. and A.N. spares for all 
types of British and American aircraft, from Austers to Viscounts, 
from Pipers to D.C.4’s. 


24 hour A.O.G. service operated, cable or telephone your 
requirements. 


All enquiries handled by experts with many years’ aviation 
experience. Alternatives can often be supplied from stock if 
original parts are not available. 


% Comprehensive stock list sent by return. 


% Purchasing agents for foreign governments and overseas airlines. 
for the Best Spares Today come to Farnborough 


B.S.T. Aeronautical Co. Ltd., 84 Alexandra Road, Farnborough, Hants. 
Telephone: Farnborough 2881/2/3. Emergency: Deepcut 224 or 29. 
Cables: Bestair, Farnborough, Hants. 
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H.F., V.H.F., U.H.F. 


CADF has been acclaimed as one of 
the greatest advances in direction 


finders for many years. Its out- 
standing efficiency, exactitudeand 
steady performance have been 
demonstrated convincingly in 
comparative tests with equipment 
of traditional design. It embodies 


all the results of STC’s long 


experience in the production of 
direction finders, together with 
the latest innovations and tech- 
as niques based on STC research. 


Typical pre-fabricated combined 
v.h.f.Juh.f. station. 


STC 


@ The system is applicable to H.F., V.H.F., and U.H.F. 


@ in comparison with conventional direction finders, 


bands, and can deal with a wide variety of signais 
and propagation conditions. 


High accuracy and improved performance result 
from the use of a wide aperture antenna system, of 
which a number of different arrays are available. 


Two independent bearings can be presented 
simultaneously upon the same c.r.t. 


All-electronic switching eliminates rotating or 
continuously moving parts. 


fluctuations of bearing due to site errorare reduced, 
with this system, up to ten times. 


Bearings unaffected by spurious modulations. 


The contribution to Air Traffic Control made by this 
ground-based and ship-borne direction finder 
grows steadily due to the ever increasing numbers 
of ‘homing’ and “fixing” installations in opera- 
tional service. 


Ce Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London W.C.2 
RADIO SYSTEMS DIVISION - OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.II 


COMMUNICATIONS 
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looked at 


from 
any angle 


...a problem of flow is still a problem of flow! In the field of 
aircraft controls, Teddington regard flow problems from all angles, 
and they have come up with many solutions—all of them good 
ones. The proof of that is in the fact that almost every British 


aircraft and engine manufacturer today puts his trust in Teddington. 


Type FMP) A/s047 
two-way, hot air mixing valve. 


MERTHYR TYDFIL + SOUTH WALES + TELEPHONE: MERTHYR TYDFIL 3261 


London Office: Colnbrook By-Pass + West Drayton + Middlesex 
Telephone; Colnbrook 2202/3 
TAC 212 


REGD TRADE MARK 


SYSTEMS 
INSULATION 


BY 


Higher operating temperatures make life, and are ideal for all aircraft systems 


Refrasil blankets essential for all aircraft involving high temperature air or gas. They 


The de-icing and de-misting systems of the English 
Electric Lightning are insulated with Refrasil light- 


weight blankets. 


systems ducting. Refrasil will withstand 
1000°C continuously. 

Refrasil insulation blankets and integrally 
insulated ducting have an extremely long 


are backed by the unique Refrasil design, 
delivery and after-sales services, plus the 
continuous assistance of the Refrasil 
Technical Advisory Service. 


RE FR A S$ | THE SUPREME LIGHTWEIGHT HIGH TEMPERATURE INSULATING MATERIAL 


Write for details to: DARCHEM ENGINEERING LTD. (British Refrasil Div.) Stillington, County Durham, Stiilington 351, Telex: 58549 
A MEMBER OF THE DARLINGTON CHEMICALS LIMITED GROUP OF COMPANIES 
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These photographs show the 
use of Redux-bonded lamin- 


Metal bondi ng for the Argos y ated structures in the fuselage 
of the Argosy. 


The AW Argosy is one of seventy types of aircraft in which Redux bonding has now been 
employed. By using laminated construction bonded by the Redux process, light metal 
components may be fabricated to meet exact load requirements. It is then possible to 
; achieve the best possible stress distribution and at the same time to eliminate stress raisers. 
: Strength under static loads is greater than with riveted construction, whilst resistance to 
\ fatigue is much improved. Production methods using Redux bonding are relatively simple, 
and the required variations of thickness are obtained at a much lower cost than by machin- 


ing. The Argosy also embodies honeycomb sandwich construction, another example of the 


use of modern materials to save weight and increase payload. 


Redux is a registered trade name R E D U xX 


May we send you further details? for metal aircraft Structures 


Cl BA (A. R. L.) Li M IT E D DUXFORD, CAMBRIDGE, TEL: SAWSTON 2121 
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CURRAN 


DESIGN 
AND 
DEVELOPMENT 
ENGINEERS 
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THE ‘J’ MK 1C 
THRUST MEASURING TEST STAND 


UTRON DIFFRACTION 


APRIL 13, 1961 


TYPE ‘T’ MK 2 TORQUE 


SPECTROMETER MEASURING TEST STAND 


MANUFACTURERS 


CARDIPY 


G.P.O,. BOX 72 CURRAN RD. Phone CARDIFF 20641 


THE 


BRITISH AVIATION 


INSURANCE COMPANY LIMITED 


The oldest and largest office 


specializing in Civil Aviation 


HEAD OFFICE 


3-4 LIME STREET, LONDON, E.€.3. 


Telephone : Mansion House 0444 (6 lines) 


BRANCH OFFICES 


EDMONTON MONTREAL TORONTO 

a Bank 620 Cathcart St., 44 Eglinton Av. 
uilding, 

jacper Avenue, Montreal 2. West. 

Edmonton. Telephone: Tel.: Hudson 5-4461 


Tel.: GArden 4-2247 


& GArden 4-1808 UNiversity 1-7285 


JOHANNESBURG CALCUTTA BRUSSELS 
401 Prudential Thapar House, 99 Rue de la Loi. 
Assurance Building, 25 Brabourne Road, Telephone: 

94 Main Screet, Calcutta 1. 12.00.05 

Tel.: 33-3048 Tel.: 22-2157 


for 

The essential AIR 

feature of the OILS 

SAUNDERS 

SPHERICAL FUELS 

PLUG VALVE WATER 
OXYGEN 
NITROGEN 
BEVERAGES 


DE-ICING FLUIDS 
METHANOL WATER 


and all essential aircraft fluids 


by: RS. 


VALVE 
== Aircraft Division 


BLACKFRIARS | STREET, HEREFORD "3125 
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* East African Airways Comet 4 Jet Service has slashed flying time between 
London and Nairobi to a mere 11 hours. There are three flights per week 
in each direction, one of which continues to Dar-es-Salaam and another 
to Johannesburg. 


Contact your travel agent for details. 


EAST AFRICAN AIRWAYS 


in association with BOAC, FAA, and CAA 
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Interplanetary Flight 


An Introduction to Astronautics By ARTHUR C. CLARKE 


INTERPLANETARY FLIGHT is both a lucid introduction to the new science of 
astronautics and an exciting survey of the possibilities and problems of space travel. 


Recent spectacular developments in the field of astronautics, many of them 
accurately predicted by the author in the first edition, are now recorded in this new 
edition, which also contains a new chapter on Earth Satellites and Lunar Probes, 
new illustrations and a comprehensive index. 


From reviews of the first edition : 
“Remarkably comprehensive, exciting and persuasive.” 
—The Times Weekly. 


** The text is authoritative and is written throughout in the author’s energetic style, 
so well suited to the needs of the general reader as to make the development of a 
technical argument an exciting mental adventure.” 


2nd Edition 83 x Sf in. 


—British Interplanetary Society Journal. 


160 pp. Illustrated Fabroleen Boards 


12s. 6d. net from booksellers or 13s. 2d. by post from the publishers 


TEMPLE PRESS BOOKS, Bowling Green Lane, London, E.C.| 


SCOTTISH AVIATION 


AIRCRAFT AND COM- 
PONENT DESIGN AND 
MANUFACTURE AIR- 
CRAFT OVERHAUL, 
CONVERSION AND MODI- 
FICATION * PRATT & 
WHITNEY R1830 ENGINE 
AND ACCESSORY OVER- 
HAUL * PROPELLER 
OVERHAUL 


Send your enquiries to— 


SCOTTISH AVIATION 


PRESTWICK AIRPORT - AYRSHIRE 


"PHONE: PRESTWICK 79888 (20 lines) 
TELEX: 77432 


CABLES: AERONAUTICS PRESTWICK 


insulate — preserve — lubricate 
with the NEW 


AMBERSIL 


Multi-Purpose 
Silicone Grease 
AEROSOL SPRAY AMBER 


In electrical and electronic 
equipment in aircraft ingress 
of moisture, corrosion and 
oxidation are primary causes 
of breakdown and high main- 
tenance costs. The introduc- 
tion of AMBERSIL MS 4 
Aerosol Spray provides an 
“easy to apply” non-melting 
silicone grease with excellent 
dielectric properties and a 
working temperature range of 
—50°C to +200°C for water- 
proofing, insulating, lubricat- 
ing and preserving electrical 
and electronic equipment. One pass from the handy 12o0z. aerosol 
gives an uncontaminated film, even in inaccessible areas, ensuring 
complete protection with economy and simplicity in application. 


Write or ‘phone for full information to: 


AMBER OILS LTD., Ila Albemarle St., London W.1. 


MAYfair 6161/5 


t 
; 
r\ 
anetar 
Ea PLE) 3 
Lill 
— 
| 
| 


APRIL 13, 1961 11 


No. 5 IN A SERIES OF ADVERTISEMENTS 


Palmer Escape Slides are unique in having both inflatable sides and 
base. Operation of the inflation system automatically launches the 
slide—and rapid evacuation can be commenced within 20 seconds. 
Backed by the technical services of the BTR Group, Palmer offers 
the aircraft industry a wealth of experience in the design and 


manufacture of a wide range of aircraft components...... 


THE AEROPLANE 
and ASTRONAUTICS 
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\ 
“PALMER AERO PRODUCTS L10 
Street, London N.W 
LTD | 


THE AEROPLANE 
and ASTRONAUTICS 


Approved 


APRIL 13, 1961 


A.LD., A.R.B. & LA. 


SPECIALISTS IN METAL FINISHING 


DE HAVILLAND COMET 4 and TRIDENT 


th 


ic and Sulphuric. Decorative Silver Anodising with Sealing of the 


longest dimensions, a speciality. Aluminium Brightening and Colour. Alocrom. 
Electro-plating in Chrome, Nickel, Cadmium, Zinc, Silver, Copper, ete. 
Phosphating, Passivating, Chromating, Stove Enamelling, Lacquering, Sandblasting, 


and other processes. 


Efficient and Reliable service, free collection and delivery. 24-hour service on Repetition Work 


ROBERT STUART (LONDON) LTD 


ASCHAM STREET 


Gulliver 6141 (6 Lines) 


KENTISH TOWN, N.W.5 


assemblies 
wiring systems 
and 

terminal blocks 


for all aircraft and 
missile applications 


Reglo wiring system for aircraft, 
missile and general electrical 
applications. 

The illustrations show some of 
the components of the Reglo 
wiring system which although 
originally designed for aircraft use, 
is now widely used by the Nuclear 
Energy Authorities and by Power 
Station Engineers. 

It is an extremely flexible 
point-to-point system and unit 
construction of components makes 
assembly simple. 


Phone : Maidenhead 2275/7 
Telegraphic address : DURAQUIP Maidenhead 


Cc.W.C. EQUIPMENT LIMITED 4 
Kings Grove, Maidenhead, Berks. 


EASTERN AERO 


ELECTRICAL SERVICES LTD. 


AUTHORISED SALES AND 
SERVICE STATION FOR 


(AIRCRAFT EQUIPMENT GROUP) 


WORKS AND SERVICING DEPT. 


PRIORY STREET, 
COLCHESTER 
TEL.: COLCHESTER 6173 


SALES DEPARTMENT 


LONDON AIRPORT 
TEL.: SKYPORT 4321 EXT.: 6382 
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COMMERCIAL AIRCRAFT OPERATORS! 


EAGLE 


will overhaul your aircraft 
on the spot at London Airport 


MAINTENANCE 


COMPONENT OVERHAULS 


MODIFICATIONS 


DESIGN FACILITIES 


CONVERSIONS 


TECHNICAL AND TRAFFIC HANDLING 


All technical services carried out to A.R.B. standards 
in fully approved workshops 


ENQUIRIES TO: SALES MANAGER, MAINTENANCE DIVISION, 


CUNARD EAGLE 


AIRWAYS 


LONDON AIRPORT, HOUNSLOW, MIDDLESEX TELEPHONE : SKYPORT 36/1 TELEX : LONDON AIRPORT 25802 
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AIRCRAFT 
PASSENGER | 
STEPS 


as supplied to 


Authority Reference No. Al/3360/51 
D.G.1. Approval No. 10072 


@ SMOOTH EFFORTLESS HYDRAULIC OPERATION GIVING PLATFORM 
HEIGHT 11 FT. GINS. MAX. 7FT. MIN. 


@ SOLID DRAWN STEEL TUBE CONSTRUCTION GIVING 
HIGH LOAD SAFETY FACTOR. 


@ COMPLETE BUILT-IN ILLUMINATION. 


(METAL WORKERS LTD) 
© OPERATORS ARE INVITED TO ENQUIRE FOR ~ RIRCRAFT & GENERAL SHEET METAL WORKE 
FURTHER DETAILS TO ADDRESS GIVEN. LAQE 


BRITAIN’S ONLY 
AIRCRAFT 

SPRING WASHERS 

Si TO B.S. SPECIFICATION 2 SP.47 

CROSS MFG. CO. (1938) LTD 


(Regd. Trade Mark) AIRWORK 


SOLDERING 


TOOL FOR * instrument rating COMBE DOWN, BATH. Tel.: Combe Down 2355/8 
THE TRANSISTOR TRAINING * aircraft NEW BALL & ROLLER BEARINGS 
engineering Over 5,000,000 in stock 
% full residential in more than 5,000 types 
ILLUSTRATED p facilities BRITAIN'S LARGEST STOCKS 
i” Bit Model E FOR STOCK LI 
MANUFACTURED (Cat: No. 70) MINISTRY OF AVIATION APPROVED CLAUDE. RYE BEARINGS 
IN ALL ~ tt Phone: RENOWN 6174 (EXT. 24) TELEX 23453 
VOLT RANGES 35 Piccadilly, London, W.1. 
DESIGNED FoR MARSHALLS 
CONTINUAL USE PROTECTIVE 
ON BENCHLINE SHIELD AIRPORT WORKS CAMBRIDGE 
ASSEMBLY (Gat: Ne. 68) 


ELECTRICAL INSPECTOR 
First Class Man Required 


for work on 


Modern Service & Civil Aircraft 
British & Foreign 


Patents GOOD AVERAGE EARNINGS 
Reg. Designs erc B R i T 
WIRE THREAD INSERTS || 
SINGLE LODGING 
Cotstagues fram Wend Ofpen, Seles & Service Precision made in Carbon Steel for Aluminium and ACCOMMODATION AVAILABLE 
ADCOLA PRODUCT TD. Magnesium. Also in Stainless Steel and Bronze. 
B.S.F. Metri B.S.P. B.A ASSISTANCE WITH HOUSING 
GAUDEN ROAD, CLAPHAM HIGH STREET etric 
LONDON, SW4 Whitworth + Unified Write, Call or Phone for Interview 


Telephones : MACaulay 3101 & 4272 


CR oes Cambridge 56291 Extn. 36 
MANUFACTUR 


COMBE EMPLOYMENT OFFICER 


wh 
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THE 
WALTER KIDDE COMPANY 
LIMITED 


BELVUE ROAD - NORTHOLT - MIDDLESEX Telephone VIKING 6611 


CF,Br is the latest and most effective extinguishant available. 


It is non-corrosive, non-toxic, suitable for all types of fires and 
gives greater safety in less space and weight. 


The Sib capacity dual purpose fire extinguisher can be used 
either as a portable unit or as a fixed system protecting up to 
4 separate spaces. Is operated manually or remotely by an elec- 
trically fired cartridge. Total weight 184lb (fully charged). 


Both units are A.R.B. approved — specially developed 
for use where weight saving is vital. 


Kidde 
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— 
and - 


BIAVILLAND 


(3 Rolls-Royce Spey by-pass jet engines) 


leads the way 


The sophisticated design of this second-generation 
short-haul jet is the outcome of de Havilland’ s 
vast experience in the development of the 


medium-size jet airliner 


Hawker Siddeley Aviation is 
the force behind this world-market project 
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STOL as a Bonus 


Once again emphasis has been publicly laid upon the irony of the 
situation where the aircraft industry has demonstrated its ability to 
provide practical aircraft able to take-off and alight without horizontal 
motion, yet neither the Defence Services of the World nor the air 
transport operators show any conspicuous enthusiasm for what one 
might reasonably have expected to be accepted as the most important 
development in aeronautics since the appearance of the Wright 
“ Flyer.” On this occasion the observations were made by Mr. H. G. 
Conway, lecturing in New York last week. As deputy managing 
director of Short Brothers and Harland, the firm that have produced 
the flat-rising SC-1, he must find the situation hard to endure. 

We wish to give as much emphasis as we can to another remark 
made by Mr. Conway. He was at pains to put forward the view that 
the feature which the military should exploit is tue VTOL. “STOL 
capability,” he said, “should be available only as a bonus.” This 
view, we are certain, must be accepted by all who have a true under- 
standing of the potentiality of the new development. It can only 
prove short-sighted to argue that because the development of engines 
adequate for the practical utilization is going to take some time, it 
would be more beneficial to spend our present efforts on STOL. 
Fail to develop the potentialities of VTOL then STOL will not be 
available as a bonus but only as the outcome of specific design. 

As illustration let us say that a VTOL supersonic fighter could 
be carried by, and be launched from, and return aboard, a submarine. 
If the necessary wing-folding and need for a watertight hangar make 
the possibility too expensive—the same class of aircraft could be 
operated from the Navy’s smallest ship. And to give topical atmos- 
phere to a VTOL civil transport, we could have the airliners operating 
from the car parks, thus freeing the rest of London Airport for the 
travellers’ motorcars! 


Graduates for Maintenance 


A problem that is occupying the attention of those who have the 
future of our air transport industry at heart is how to attract university 
trained engineers to the maintenance and engineering sides. At present 
in the airline corporations it is not possible to offer engineering 
graduates employment in the maintenance and inspection branches. 
It is not possible for undergraduates to be employed during their long 
vacation in these branches. This is because such applicants would 
not have the necessary union qualifications. 

It seems worth while airing this problem in this particular issue since 
it is devoted to an analysis of the characteristics of the wide variety 
of aircraft used in the international business of air transport. Anyone 
who studies it closely will be left in no doubt about the technical 
complexity of the craft now in use. In the view of those best qualified 
to know there are not enough graduate engineers employed in the 
development sections of the corporations to deal with the problems 
arising from increased complexity. 

In such circumstances one would have thought that ways could have 
been worked out of utilizing the “ sandwich ” type of training now so 
popular in the engineering business. In this, young men qualifying as 
craftsmen through appropriate terms of service in the shops, sandwich 
their practical experience with courses at the University. 

It would seem that it is in this direction that the corporations could 
usefully start a foray. 
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Matters of Moment 


The VTO Dilemma 


= ECHNIQUES are now ahead of staff thinking and require- 

ments.” This, asserts Mr. H. G. Conway, M.A., 
F.R.Ae.S., M.1.Mech.E., deputy managing director and chief 
engineer of Short Bros. and Harland, Ltd., is the dilemma 
facing designers of vro. aircraft at the present time. He 
was addressing the National Aeronautic Meeting of America’s 
S.A.E. in New York on Apr. 4. 

This situation, he added, was nothing new in itself and had 
often happened with elements of an aeroplane or its equipment. 
“ What is new, perhaps, is that a complete aircraft system has 
been developed before there is a clear-cut requirement for it. 
To many Air Force, Army and Naval officers in several 
countries we have said—* Here you are: what are you going 
to do with it?" And the truth is that they don't yet really 
know.” 

“We feel.” he said, “that the feature which the military 
should exploit is true vrot, and stot capability should be 
available only as a bonus, for example, for ferrying. Only 
true vro will give real independence of runways, or prepared 
ground, and complete tactical freedom. Srow has always been 
available in the form of catapults or other acceleration and 
deceleration devices, but has never been used in practice. Even 
a few hundred yards of clear ground implies some sort of 
aerodrome. And please do not at this stage in the art, make 
too much of the need for ground platforms or equipment. 

“ We feel that the development of low-level strike aircraft, 
with a true vro capability could put a powerful tool in the 
hands of the Air Force, Army and Navy. Perhaps for the 
first time the same aicraft can be suitable to all three Services 
without alteration. The same aircraft can be operated at sea 
and on land—something which must be significant. Surely 
flexibility of operation can compensate for loss of range. 

“ Supersonic transport aircraft with vro should be developed. 
The benefits which independence of conventional airfields, the 
prospects of making safe all-weather operation feasible and the 
reduction in urban disturbance which a single operating 
direction ignoring wind direction can introduce, must be 
tremendously significant and will offset to some extent any 

erformance penalty which the vro solution introduces with 
the present state of the art. As techniques develop these 
penalties should become smaller or can disappear. 

“ Whether we should now proceed to develop conventional 
supersonic airliners before the airlines have got round to 
making their ordinary jets pay is a point for debate. It might 
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EXECUTIVE OCCASION.—Mr. F. Errol, Minister of State, 
Board of Trade (left) sets off from Kidlington on Apr. 5 in 
company with Mr. M. A. H. Bellhouse (centre) and Mr. J. R. 
Edwards, to visit the Pressed Steel Company’s factory at 
Swansea and the Beagle headquarters at Shoreham. 


INDIAN AIR FORCE ANNIVERSARY.—Gp. Capt. Moolgavkar 


and Mde. Moolgavkar greeting A.V.M. E. N. Lowe, director- 

general of equipment, Air Ministry, on Apr. 5. Below, Sir 

Frederick Handley Page, Mr. D. N. Kaul, deputy High 

Commissioner, A.C.M. Sir Harry Broadhurst, managing director 

A. V. Roe, Ltd., and A.C.M. Sir Edmund Huddleston, Vice- 
Chief cf the Air Staff. 


be argued that we would be wiser to put off the day of the 
supersonic airliner a little, skipping the conventional phase 
and going straight to vTo all-weather phase which some of us 
dream about. In any event, a military vro transport is a 
desirable first step.” 


French Aireraft at Paris 

EVERAL new French aircraft will be seen for the first 
time in the flying display of the Paris Aero Show during 
the week-end of Jne, 3-4, and others will be exhibited on 
the ground during the whole period of the exhibition, from 
May 26. The newcomers in the flying programme will include 
the Breguet 941 sToL transport, the Dassault Avon-Mirage, 
the M.S. 885 Super-Rallye, the Potez 840, the Sud Alouette III 
and S.A, 3200 Frelon helicopters, the S.F.E.R.M.A. Nord 1100 
and Beech Marquis, powered with Astazou turboprops, with 
perhaps the turboprop Do 27 in addition, and the Scintex Rubis 

and Gardan G.Y.80 four-seat light aircraft. 

The full list of French exhibits will comprise (*indicates 
ground display only):— 

Prototypes of Breguet Br. 940, 941, full-scale mock-ups of Br. 941* 
and 942*, Br. 1050 Alize in Indian Navy colours, Br 905 and 906 
sailplanes; Dassault Mirage IIIC interceptor, Etendard IVP*, MD 415 
Communaute, Mirage IV-01, Mirage 1110 in R.A.A.F. markings: 
Hurel-Dubois H.D.34*: Morane-Saulnier M.S.760 Paris Il, 
M.S.880 Rallye-Club, M.S.885 Super-Rallye: Nord M.H. Super 
Broussard, N. 1500 Griffon, N. 3400*, N. 3202*, C.T.20* and 
C.T.41* jet targets: Potez 840, C.M.170 Magister II, Heinkel 
C.M. 191*, C.M. 170 (Bertin silencer); S.L.P.A. 272 twin-Astazou 
transport mock-up*: Sud Alouette III, S.A. 3200 Frelon, $.A.3219 
full-scale mock-up*: United Airlines Caravelle, Santa Maria 
Caravelle of General Electric: S.F.E.R.M.A. Nord-Astazou, Beech 
Marquis, Dornier Do 27-Astazou: Scintex M.L. 145 Rubis: Wassmer 
W.A.40 Super IV, Gardan G.Y.80 Horizon; S.A.N. Ambassadeur : 
Jodel D.120; Piel C.P.301C. 


Forward Planning in the U.S.A. 
O so-called “ task forces” have been set up through the 
U.S. Federal Aviation Agency at the direction of President 
Kennedy. One, known as Project Horizon. will study and 
recommend on overall aviation requirements for the next 
decade: the other, Project Beacon, will look specifically into 
air traffic control planning for the future. 

The team for Project Horizon is headed by Fred M. Glass, 
executive vice-president of the Empire State Building Corpora- 
tion, and previously named as a likely president of T.W.A. The 
five-man force includes Gerald A. Busch, Lockheed’s corporate 
director of marketing planning. 

The seven-man group looking after Project Beacon is headed 


SS 
A 
; 
di 
— eye 
3 
4 


APRIL 13, 1961 385 THE AEROPLANE 


by Richard R. Hough, vice-president, operations, of the Ohio 
Bell Telephone Company. His team includes William Little- 
wood, vice-president, equipment research, American Airlines. 

Project Horizon is intended to define the technical, economic 
and military objectives which must be aimed at by the Govern- 
ment. It will investigate the development of the military, 
general aviation and air transport markets in the 1960s, study 
the investments necessary for airports and aircraft, and consider 
the contributions which civil aviation can make to the country’s 
economic growth and military strength. 

Project Beacon is designed as a means of planning an orderly 
and economic evolution of the present A.T.C. system and 
developing a well-conceived system for managing air traffic. 


An Air Ferry Project 
RMSTRONG WHITWORTH AIRCRAFT published 
details yesterday of the latest variant in the Argosy family, 
designed for vehicle ferry and “airbus” operations. It is a 
revision of the earlier AW670 version, taking advantage of 
developments in the basic AW650 airframe. 

With the Argosy wing and tail unit, the AW670 has a new 
double-deck fuselage, which has a lower hold measuring 58 ft. 
by 15 ft. by 7 ft. 1 in.; the overhang in the front and rear- 
clamshell doors increases the available hold length to 61 ft. 
10 in. for car ferrying. This is sufficient for up to eight cars 
in two rows; using the fuselage sides as a reference, these 
could be driven “ straight on—straight off,” in opposite direc- 
tions, so that the drivers’ doors open on to the gangways near 
the fuselage sides 

Aft of the wing, the height of th® main hold is 9 ft. 2 in. and 
the rear door aperture is 8 ft. 6 in. high so that most types of 
touring caravan could be accommodated. In the ferry version, 


provision would be made for up to 32 passengers on the forward 
upper deck behind the flight deck. For airbus operations, 114 
passengers could be carried. 

Armstrong Whitworth have suggested that the main under- 
carriage legs should be fixed and faired for ferry operations, 
to simplify maintenance, but would be retractable in the air- 
bus. The nosewheel would be fixed and faired in either case. 
With refuelling points on the main legs, the AW670 would have 
turn-round times of as little as 10 minutes on cross-Channel 
operations, when complete refuelling would not be required. 
The vehicle ferry would carry a 25,000-lb. payload for 140 


naut. miles or 20,000 Ib. for 420 naut. miles while the airbus 
would carry 20,000 Ib. for 350 naut. miles, in all cases with 
normal reserves. 


and ASTRONAUTICS 
United and Capital 


N Apl. 4 the U.S. Civil Aeronautics Board gave official 

permission for the long-planned proposal for United Air 
Lines to take over Capital Airlines. Integration of the manage- 
ment and operations will begin on Jne. 1 and the combined 
organization, which will continue to operate under the name 
of United Air Lines, will be the biggest among the U.S, 
domestic carriers 

The merger plans were initiated following the threat of a 
foreclosure by Vickers-Armstrongs, to whom Capital owed 
about £12 million for Viscount aircraft and spares, Of Capital’s 
earlier fleet of 56 Viscounts, 15 have been returned to Vickers 
and eight have been resold. The remaining 41 will be tem- 
porarily retained by United, but will eventually be sold and 
replaced by Caravelles and Boeing 727s. Vickers will realize 
about 74°. of the total value of the debt as a result of the 
sale of the 1S Viscounts and an agreed payment in United 
stocks and shares, 

The merger, now almost certain, means that United will 
probably take up its option on 20 additional Boeing 727s, 
making 40 in all. United already has 20 Caravelle VI Rs on 
order, with deliveries starting this spring; it is unlikely that its 
option on 20 more Caravelles will be taken up in view of the 
727 purchase. During the interim period Capital has been 
operating two Boeing 720s on lease from United. 

The C.A.B. said that the merger was “consistent with the 
public interest and will not result in creating a monopoly and 
thereby restrain competition or jeopardize another air carrier 
not a party to the merger agreement.” The approval is subject 
to rate-making, accounting and labour-protective conditions 
and to restrictions protecting local-service carriers in the areas 
served— Mohawk Airlines and Allegheny Airlines. The merger 
decision will finally become effective early in May, after a 
30-day period during 20 of which other airlines may still file 
objections. With the exception of some top executives, all of 
Capital’s 7,800 employees will be absorbed. 


Conway Reliability 
RANS-CANADA Air Lines’ initial experience 
Rolls-Royce Conway has been most satisfactory. During 
the first 31.000 engine hours flown there were 12 in-flight 
shutdowns, or a rate of 0.387 shutdowns per 1,000 engine hours. 
This compares with 0.69 for the Wright Turbo-Compound, 
0.46 for the Rolls-Royce Merlin and 0.076 for the Dart during 
the same nine-month period. It must be remembered that the 
figure for the Conway covers the introductory period for a new 
engine, whereas the others are for developed powerplants. 
The introduction of noise-abatement take-off procedures 
produced an unexpected bonus in the form of improved 
turbine-blade life. Douglas had recommended the application 
of take-off power for I min. 50 sec. on the DC-8 before reducing 
thrust on the climb. For the 707 Boeing recommended take-off 
power for approximately one minute. T.C.A. has found that 
Conway turbine-blade life is directly dependent on the time spent 
at take-off power and has reduced engine time at take-off power 
to approximately 45 seconds. 
It might be thought that by halving the engine-running time 
at take-off power the problem would only be postponed—that 


with the 


Howard Levy photograph 


NATO COMMON MARKET.—One of two Fiat G-91Rs—powered by Bristol Orpheus turbojets—which are being evaluated 
by the U.S. Army at Fort Rucker as tactical support aircraft for operation from unprepared strips. This version has a 
camera nose and a 30-mm. gun on each side of the intake. 
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Matters of Moment ... . 


failures would again occur after twice as many take-offs. In 
fact, blade life depends upon the temperature to which the 
blade is subjected at take-off. With Conway air-cooled blades, 
the maximum gas temperature allowed is not reached during the 
45 seconds of running at take-off power. ; 

During 73,172 hours of Conway operation in Boeing 707s, 
three turbine-blade failures occurred, whereas in 30,176 hours 
of Conway operation in DC-8s there were four failures. A 
comparison of the Boeing rate of 0.041 per 1,000 hr. with 
the 0.133 per 1,000 hr. for the DC-8 clearly shows the benefit 
of shorter take-off power times. 

Two sets of Nimonic 105 blades, which proved so successful 
in the Dart, are now flying in T.C.A.’s DC-8¢ and the remainder 
of the fleet is also to have these blades.—n.a.M. 


IATA’s Supersonic Symposium 
EXT Monday, Apr. 17, in Montreal, the International Air 
Transport Association opens its 14th technical conference 
which is of very special interest and importance because 
the main item will be a symposium on the supersonic transport 
aircraft. ‘ 

Mr. R. V. Carleton, vice-president, operations, Braniff Inter- 
national Airways, will be chairman of the conference as a 
whole, and Mr. J. T. Dyment, director of engineering, Trans- 
Canada Air Lines, will preside over the symposium, with Mr. 
Clifford H. Jackson, of B.O.A.C., as its vice-chairman. 

There will be three special working groups for the symposium 

covering aircraft design, operations and ground handling. 
The conference is expected to attract more than 500 aviation 
specialists and economists from airlines, manufacturers, 
governments and air forces. 


New U.S.A.F. Systems Command 


© ensure that the development and purchasing of advanced 

weapons and space projects comes under a_ single 
authority, the United States Air Force is setting up a new 
Systems Command from Jly. 1. It will be responsible for 
weapons from the time their development begins until their 
operational deployment. 

In the past the responsibility for development and pur- 
chasing has been divided between Air Research and Develop- 
ment Command and Air Materiel Command. In effect, the 
new Systems Command will consist of ARDC with the addi- 
tion of AMC’s procurement and production responsibilities. 
The remainder of AMC will be renamed Air Force Logistics 
Command and will provide logistic support for the U.S.A.F. 

The setting up of the new Systems Command represents a 
triumph for Lt.-Gen. Bernard Schriever, who will be _ its 
commander; at present he is the head of ARDC. In the past 
he had advocated an organization of this type. He believes 
that weapon systems must be developed using the “con- 
currency” concept. in which all their elements advance in 
parallel according to a single plan. 

Criticism of delays and divided responsibilities in the con- 
struction of ICBM sites has also been a factor leading to the 
creation of the new command. The decision to give the 
U.S.A.F. sole responsibility for developing military space 
systems has also played a part. 

The Systems Command will have two major divisions at 
Inglewood, California, which will be responsible for ballistic 
and space systems respectively. Its two other major divisions 
will be responsible for aeronautical and electronic systems: 
they will be based at Wright-Patterson A.F.B., Ohio, and 
Hanscom A.F.B., Mass., respectively. The command will also 
be responsible for the test centres at Edwards A.F.B., 
Holloman A.F.B., Kirtland A.F.B., Patrick A.F.B. (Cape 
Canaveral), Eglin A.F.B., and Tullahoma. 

The current ARDC-AMC organization has produced rapid 
results by British standards, particularly in developing such 
missiles as the Thor. But visitors to Inglewood have been 
puzzled about the respective réles of the ARDC and AMC 
organizations responsible for ballistic-missile development and 
deployment. The new arrangement is obviously much tidier 
and more logical; there will be no doubt about responsibilities 
if missile bases fall behind schedule in future. 

As already stated, the Systems Command is effectively ARDC 
with considerably greater power and responsibilities. But 
ARDC has lost one of its previous functions, the responsibility 
for basic research and certain applied research. This will come 
under a new Office of Aero-space Research reporting direct to 
the U.S.A.F. chief of staff. 
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HAPPIEST DAY.—Mr. Oswald Short, only survivor of the 
three Short brothers, speaking at Pembroke on the occasion of 
the inauguration of the Sunderland flying-boat memorial (re- 
ported last week). He said it was “ the happiest day of my life.”’ 


Many Newcomers at Baginton 


N the finalized list of light and executive aircraft scheduled to 

appear at the Shackleton Sales Week-end at Baginton. 
Coventry, from Apr. 28-30, which includes 45 completely 
different new aeroplanes, are the first products of the Beagle 
Auster company. The Beagle/Auster Airedale is to make its 
first appearance in public at Baginton, and coincident with this 
announcement from W. S. Shackleton (Aviation), Ltd., has 
come the registration of the Beagle/Auster A.109-X and -Y, 
G-ARKE and ’KF in the March A.R.B. Register. 

Other newcomers will be the Beech Baron and Queen Air, 
the four-seat Bolkow F.207, the Dornier Do 28, the Grumman 
Gulfstream, the Lockheed LASA 60 Santa Maria, the Piper 
Cherokee and the Pawnee. 

The full list of types booked to appear comprises: Aero 
Commander 560F, Aeromere Falco, Aircoupe Execta, Avro 
748 (fly-past only), Beagle/Auster AOP 6 development, Beagle 
Auster Airedale, Beechcraft Baron, Bonanza, Debonair, Queen 
Air, Travel Air, Bolkow F.207, Bolkow-Klemm KI 107C, 
Cessna 150, 172A/Skyhawk, 175A/Skylark, 180C, 182C/Skylane, 
210, 310F, Champion Tri-Traveler, D.H. Dove Mk. 8, D.H. 
Heron, Dornier Do. 27, Do. 28, Fokker Friendship, Grumman 
Gulfstream, Jodel Ambassadeur, Mousquetaire, L.A.C. 
Propector, Lockheed LASA 60, Miles Student, Omnipo] Aero 
145, Meta-Sokol, Morava L.200A, Piaggio P.166, Piper Apache, 
Aztec, Cherokee, Colt, Comanche, Pawnee, Super Cub, Tri- 
Pacer, Rhein-Flugzeugbau RW-3, Tipsy Nipper. 

The airfield will be open each day between 11.00-18.00 hr., 
and admission fee to the public enclosure will be 2s. 6d. (1s. for 
children). In addition to the static display of new and used 
aircraft, which will be visible from the public enclosure, 
individual flights to potential customers will go on throughout 
each day. Pleasure flying facilities will be available. During 
each afternoon there will be a period of demonstration flying. 


United Steel Airstrip 

A FURTHER landmark in the development of executive 

flying in Great Britain will arise from the purchase by 
the United Steel Companies, Ltd., of 108 acres of land near 
Coal Aston, Sheffield, for development as an 800-yd. airstrip 
for the company’s aircraft. The strip will be some 15 minutes 
away by car from United Steel's head office; it is scheduled 
for completion in the early summer. 

United Steel purchased its first executive aircraft, a Piper 
Apache, in July, 1958. Having established the value of this 
means of transport for conveying customers and senior 
executives between the company’s principal branches in 
Sheffield, Scunthorpe and Workington and to other parts of 
the country, United Steel bought a Piaggio P.166 six-seater 
twin last summer. Both aircraft, with their two pilots, are 
currently based at Ringway, Manchester. 
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Anglo-American VTO Co-operation 


N outward and visible sign that the Hawker Siddeley Group 

keeps a constant and close watch on the possibilities of 
active technical co-operation with American companies was 
given earlier this week by a report that an offer for the Hawker 
1127 had been made by Republic Aviation. It was said that 
the American company wanted to take over the vro “ secrets ” 
of the 1127 and build them into an aircraft of American design 
to be produced on a massive scale in the United States and on 
a subsidiary line in the United Kingdom. This, it was suggested, 
was just the sort of U.K./U.S. co-operation agreed by the Prime 
Minister and the President in their recent talks. 

However, while this particular technical exchange may, in 
the long run, very well be a mutually advantageous step to take, 
it is not likely to be as imminent as the report might be taken 
to suggest. For one thing, the 1127—unigue and advanced 
though it is—is still in a very early stage of its development. 
At the present time any talks on the line suggested can only be 
of a very preliminary nature. More positive ones are not likely 
to be made before the aircraft is fully developed. Meantime, 
the Hawker Siddeley Group will doubtless continue to keep in 
close touch with developments on the other side of the Atlantic 
and to maintain its discussions with a number of interested 
American companies concerning all its projects. 


South American Agreement 


ABENA, whose present airline interests do not extend into 

Latin America beyond Mexico City, has acquired a 30% 
interest in Transcontinental S.A., Argentina’s privately owned 
long-haul carrier. T.S.A. started Buenos Aires-New York 
services in September, 1958, with L-1049Hs and now operates 
Britannia 308s over this route. 

T.S.A. shares Sabena’s passenger and other facilities at New 
York International and the two operators have come to an 
agreement whereby Sabena handles T.S.A.’s business elsewhere 
than in South America, where T.S.A. will look after Sabena’s 
interests. 

According to Aviation Week, T.S.A. expects to be operating 
turbojets—probably 707-320s leased from Sabena—on the 
B.A.-New York route within the next few months. 


Mr. W. J. Andrews 


E regret to record the sudden death on Apr. 3 of Mr. W. J. 
Andrews, chief engineer of the College of Air Training 
at Hamble. He was 62 years of age. 

After serving in the R.N.A.S. during the First World War, 
he saw the early development of Australia’s internal air routes 
for, in the early "20s, he was concerned with aircraft main- 
tenance at Broken Hill. 

Prior to joining the College of Air Training when it was 
formed in May of last year, Mr. Andrews had been in charge 
of the aircraft maintenance at Air Service Training, Ltd., for 
over 30 years. During this time he served at the A.S.T. School, 
Watchfield, and assisted in the setting up of a training establish- 
ment for the Pakistan Government at Mauripur. 

Mr. Andrews was an active member of the Southampton 
Branch of the Royal Aeronautical Society, and of the Society 
of Licensed Aircraft Engineers. 


£20 Million Lost on Electras 


LTHOUGH the theme of Lockheed’s annual report for 

1960 (released last week) is one of optimism for the future, 
it makes quite clear that the company has been passing through 
a very tough time. In fact, 1960 was the first year since 1947 
in which a net loss was recorded, and this can be attributed 
largely to the cost of-writing off the development and other 
special costs associated with the Electra and the JetStar. In 
mid-1960, Lockheed wrote off $67.6 million (after taxes), includ- 
ing the entire past and forecast future costs of the Electra 
modification programme, and anticipated losses on both the 
Electra and the JetStar. 

At the mid-year point, the company showed a net loss of 
$55.4 million. This was reduced to a figure of $42.9 million 
for the year by profitable operation in the second half; by 
comparison, an $8.7 million profit was recorded in 1959. Total 
sales in 1960 were $1.332 million, a little above the 1959 figure, 
and the year-end backlog of unfilled orders, at $1.221 million, 
was also above the previous total. 

The report shows that Lockheed has earned a total of 
$392,815,000 on Electra sales (including orders on hand). 
Write-offs of development expenses since the start of the 
project, together with excess production costs and inventory 
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write-downs, have exceeded this figure by $120,738,000. Allow- 
ing for tax recovery on this sum, the net loss on the Electra 
over six years is $57,954,000, Part of this may be recovered 
on sales of spares in the future, and there is also the promiso 
of substantial production of the P3V anti-submarine version 
of the Electra for the U.S. Navy. A $53 million follow-on 
contract for the P3V was placed in 1960 and ensures production 
into 1962. 


Zero-Zero Ejection 


PPLICATION of rocket boost to the standard Martin- 

Baker ejection-seat was proved on Apr. 1 to have given 
this a zero height and zero speed capability for its installation 
in vrow aircraft. After more than 100 dummy tests, the first 
live zero-zero ejection was made by Mr. W. T. H. Hay with 
complete success, with a peak trajectory of well over 300 ft. 
during parachute deployment and separation, from ground 
level. 

One of the most important features of the Martin-Baker 
rocket system is that it is a direct continuation of the develop- 
ment in ejection-seats which has led to the widespread use of 
a lightweight unit with runway escape capability at speeds of 
not less than 90 knots. Using an 80 ft./sec. telescopic ejection 
gun, this seat guarantees a safe escape under those conditions, 
provided that the aircraft is in a level attitude or is not nose- 
down at the time. In the latter case, a nose-down attitude will 
tilt the seat trajectory forward and allow insufficient height for 
parachute deployment. 

The attachment of the Martin-Baker rocket unit reduces the 
probability of that happening, and also overcomes the problems 
encountered with existing rocket seats elsewhere. These 
invariably have the rocket charges fitted to the ejection gun, 
and the resultant displacement of thrust drives the seat forwards 
and upwards at an angle of about 45°, which may give rise to 
difficulties in the nose-down ejection case close to the ground. 

In the new Martin-Baker seat, the rocket thrust, which is 
separate from the ejection gun, is applied by an ingenious 
patent mechanism under the C.G. of the seat and parallel to 
the axis of the gun. At one stroke, this overcomes the critical 
problem of aligning the rocket thrust through the C.G.. what- 
ever the weight of the ejected mass, to avoid tumbling, and of 
thrusting the seat upwards and backwards for the optimum 
ejection trajectory regardless of aircraft attitude. 

This was shown at Chalgrove during the live ejection, when 
Mr. Hay landed some distance behind the launching frame. 
The rocket appeared to fire fractionally after actuation of the 
telescopic gun with the face-blind, and the very high thrust 
over not more than one-half second sent the ejected mass high 
into its trajectory, with the drogue gun extracting the duplex 
extractor parachutes while the seat was still on its way up. 
The main parachute was then deployed at the peak of the 


MAINTAINING THE TRADITION.—At the 10th annual re- 
union dinner of the Avro 504 Club, Alec G. Read, the best 
apprentice for 1960, received the trophy, cuff links and 
memento from Sir Roy Dobson. Guests for the occasion 
were Mr. R. E. Hardingham of the Air Registration Board, 
Gp. Capt. Douglas Bader and Mr. E. C. Bowyer of the S.B.A.C. 
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OFF WITH A BANG.—Mr. W. T. H. Hay made the first 

live ejection with the rocket-boosted Martin-Baker seat at Chal- 

grove on April 1. This action photograph shows how the 

rocket thrust exhausts vertically downwards beneath the 
centre of the ejected mass. 
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trajectory, plucking Mr. Hay from the seat, which then fell 
away. 

Deployment of the main parachute was complete by about 
250 ft. above the ground, at the start of the descent, illustrating 
the wide margin conferred by the rocket assistance. Although 
this could be considered as an early development of the rocket 
boost, its application to existing Martin-Baker seats is obviously 
simple, and it provides an additional safety factor for conven- 
tional jet aircraft in addition to an essential safeguard for vroL 
and STOL types. 

Bill Bedford, chief test pilot of Hawker Aircraft, and 
currently testing the P.1127, the first vrot fighter, was an 
interested spectator of the ejection. It is probable that for high- 
speed aircraft, the rocket boost will remain operative at all 
times, and its use will not minimize the survival potential of the 
seat at the upper end of the speed scale. An additional practical 
feature of the Martin-Baker system for absolute safety is a 
three-position adjustment of the rocket nozzles, over very small 
angles, for light, medium or heavy pilots, to maintain the 
optimum trajectory. 


Production Planned for Executive Jet 


AWKER SIDDELEY’S range of civil transports was 
extended last week when it was announced that de Havilland 
are to build an initial production batch of 30 D.H. 125 
executive aircraft. Deliveries of this small jet transport will 
begin in 1963. Regarded as a turbojet replacement for the 
Dove and Heron it is to carry a crew of two and six or eight 
passengers over stages up to 1,500 miles, cruising between 450 
and 500 m.p.h. De Havilland state that the D.H. 125 is a 
long-term project involving an investment of several million 
pounds. A large demand for this aircraft is anticipated from 
industrial and business houses; it is expected that the type may 
well remain current for 20 years. 
The D.H. 125 is a typical small jet transport in the modern 
manner, with rear-mounted engines and a T-tail. In appearance 
it is very similar to the BAC-107 and Avro 771 projects. First 


JET EXECUTIVE. — With 
a luxurious seating layout 
the D.H.125 will carry six 
passengers; it will take 
eight passengers with 
seating airline 
standards. It is powered 
by two Bristol Siddeley 
Viper 20 engines (right). 
Developed from the Viper 
11, this civil turbojet gives 
3,000 Ib. thrust for take-off. 


news that de Havilland would build the D.H. 125 was given in 
our Feb. 3 issue. 

The aircraft, to be fully pressurized and air conditioned, will 
be designed to operate from small airfields. It will have simple 
airframe systems. All-up weight will be about 18,000 Ib. 

The D.H. 125 has a cylindrical cabin a foot or so wider than 
that of the Dove. giving a headroom about the same as in the 
Heron. The wing is set low on the fuselage to avoid any 
obstruction of the cabin by the main spar. 

This new executive type is to be powered by two Bristol 
Siddeley Viper 20 turbojets. This civil turbojet is in effect a 
Viper 11 with an additional, or “ zero,” compressor stage. Mass 
flow has been increased from 44 Ib./sec. to 52.8 Ib./sec. and 
static thrust from 2,500 to 3,000 Ib. Specific fuel consumption 
has been improved from 1.07 to 0.985 Ib./Ib./hr. The Viper 20 
has been designed to meet all civil requirements, including anti- 
icing, and is conservatively rated; its turbine entry temperature 
is 25°C. less than for the Viper 11. Test-bed runs of the Viper 
20 will begin later this year. 

Because of its high speed, it is claimed that the D.H. 125 will 
have operating costs per mile which are little if any more 
than the costs for the Dove. This claim is interesting because 
the first cost will be very much higher. It is understood that a 
D.H. 125 may well cost up to four times as much as a Dove. 
Basic price of a new Dove is £36,000. 

De Havilland state that the D.H. 125 will benefit greatly from 
the years of research which went into the Trident and that the 
D.H. 125 design “is well suited to occupy technical staffs 
responsible for the Comet and Trident jet airliners.” 

The decision to produce a jet executive follows several years 
of market research. De Havilland have more than 30 years’ 
experience of producing aircraft for business travel and the 
D.H. 125 represents a major advance in this field. In changing 
from a Dove to a D.H. 125, it is claimed that a businessman's 
travelling time will be cut by more than half without additional 
expense. 
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Aviation News in General 


INDIA’S 748.—According to a corre- 
spondent in India, the fuselage of the first 
Avro 748, being made at Kanpur, has 
been completed. The I.A.F. factory 
there hopes to have three aircraft finished 
by the end of this year. The first six 
Indian 748s will have imported Dart 
powerplants; subsequent aircraft will 
have engines which have been assembled 
by Hindustan Aircraft at Bangalore. 


MIRAGE CONTRACT.—The contract 
for the purchase of 30 Dassault Mirage 
III fighters for the R.A.A.F. was signed 
on Mar. 30 in Paris by Dr. E. R. Walker, 
Australian Ambassador to France, and 
M. B. C. Vallieres, general manager of 
G.A.M.D. The Government Aircraft 
Factory and the Commonwealth Aircraft 
Corporation will share in the manufac- 
ture of the Mirage in Australia, in which 
2,000 people will be eventually employed. 


The 
Decca Type 424 airfield control radar 
is to be supplied to the Portuguese Air 
Force, the ninth to adopt this landing 


DECCA FOR PORTUGAL. 


aid. It will be mounted on a specially 
designed trailer which incorporates the 
operator’s control position and will be 
fitted with Ekco cr/pF and Pye vuHF. 


EXPORTS.— Aircraft designed by de 
Havilland Canada have been exported to 
62 countries and earned $167 million 
in export revenue. 


B-52 SHOT DOWN.—On Apr. 7 a 
Sidewinder heat-homing AAM was acci- 
dentally launched from an F-100 intercep- 
tor and shot down a Boeing B-52 bomber 
over New Mexico. Three of the bomber’s 
crew of eight died in the crash. The 
fighter was making training attacks on 
the bomber; during the sixth pass the 
missile “was released.” to quote the 
US.AF. The F-100 was flown by an 
Air Guard (reserve unit) pilot 


OVERHAULS AT PRESTWICK? 
According to reports from Scotland, as 
part of its policy of diversification Scot- 
tish Aviation, Ltd., hopes soon to gain 
contracts for the overhaul of transports 
in the Viscount/Vanguard class. At 
present about 20", of the company’s work 
is aircraft production, 30%, aircraft over- 
haul, and the balance is engine overhaul 
and light engineering. 


GRUMMAN/KAMAN VTOL, — 
Kaman Aircraft is to join Grumman in 
submitting a proposal for the U.S. “ Tri- 
Service VTOL ™ competition for a VTOI 
suitable for all three U.S. 
If this proposal wins the com- 
Grumman would be prime 


transport 
Services. 
petition, 
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contractor and weapons system manager; 
Kaman would be responsible for design- 
ing dynamic components such as lifting 
propellers, shafts and gearboxes. Kaman 
has constructed a test aircraft us.ng the 
features involved. Based on a Grumman 
Goose amphibian, it has pivoting rotors. 
Its first flight is expected soon. 


BELVEDERE PROGRESS.—It was 
announced last week that the Westland 
Belvedere twin-rotor helicopter for the 
R.A.F. has now received its full. CA 
release. 


MIDDLE EAST AID.—Four Jet 
Provosts are said to be included in a 
gift of British military equipment to the 
Sudan for which Parliamentary approval 
is to be sought. Facilities for training 
Sudanese pilots in this country are also 
to be offered. 


TURBINE WHIRLWIND. 
—Flight trials have just 
begun with the first pro- 
duction Westland Whirl- 
wind 10 helicopter for the 
R.A.F., illustrated here. It 
is powered by a 1,050-s.h.p. 
de Havilland Gnome free- 
turbine engine. 


DRONE METEORS.—Deliveries of 
the Meteor U.Mk.21 target drone to 
Woomera began on Jan. 23, 1961. This 
designation applies to the Meteor F.Mk.8 
converted by Flight Refuelling, Ltd., to 
Meteor U.Mk.16 standard for use in the 
U.K., and further modified by Fairey 
Australasia for use at Woomera. 


MORE URGE.—Second stage of the 
Saturn booster, the S-IV, being 
developed by Douglas Aircraft Co., will 
now be powered by six Pratt & Whitney 
LR-115 rocket engines each of 15,000 
lb. s.t. Formerly it had four 17,500-Ib. 
units, 

CANADIAN NEWS.—Canada’s 
Army has ordered 21 Hiller UH-12E 
helicopters and received two Cessna 
L-19Ls. The R.C.A.F. will get three addi- 
tional Hillers for training and two 
Vertol 107-IL helicopters. 


HELI-DUNKER.—This heli- 
copter ditching trainer has 
been developed by the 
Kellett Aircraft Corp. It 
has a mock HUS-1 heli- 
copter fuselage which is 
lowered into a pool to 
simulate different types of 
crash. 


“THE FLYING YEARS.”—Sir Alan 
Cobham’s four programmes in this series 
are to be repeated on the B.B.C. Tele- 
vision network. A number of corrections 
have been made to the original. Trans- 
mission of the first was on Apr. 10 and 
subsequent parts will be screened from 
18.20-18.50 hrs. on Monday evenings. 


FOR SPORTING MOTORISTS.— 
The annual racing and sports car 
number of our associated journal The 
Motor will be published next Wednes- 
day, Apr. 19, price Is. 


FRENCH SPACE TESTS. — In 
a “memorandum of understanding 
signed between NASA and the French 


Committee on Space Research, it is 
revealed that the latter expects to make 
detailed proposals for experiments “in 
the VLF, auroral and airglow, and bio- 
logical fields * to be flown in appropriate 
sounding rockets by NASA. It is antici- 
pated that the same experiments will later 
be incorporated in NASA-launched inter- 
national satellites, 


COSPAR MEETING.—No fewer than 
27 nations are represented at the second 
International Space Science Symposium 


which opened in Florence on Monday. 


MORE BLUE STREAKING.—British 
technical experts are expected in Bonn 
shortly for further talks with the Ger- 
mans concerning the project to adapt 
Blue Streak as a European heavy satel- 
lite launcher. 


INDIAN TRANSPORTS.—According 
to the Indian Prime Minister, only two of 
the Antonov An-12 transports purchased 
from Russia had arrived by the begin- 
ning of April. Six more are on order. 
Russian pilots are flying with the Indian 
crews for the first few weeks of operation 
in support of the Border Road Develop- 
ment Board. Other Indian purchases are 
reported to include a few II-14s, 


FAULTY DISCOVERER.—A Dis- 
coverer satellite, launched from Vanden- 
berg A.F.B. on Mar. 30, failed to go into 
orbit. It carried samples of living tissue 
in a 300-lb. re-entry capsule as part of 
a radiation experiment. Capsule was to 
be ejected after one to four days depend- 
ing on weather conditions off Hawaii 
(the intended recovery area) and the 
operation of the satellite. 


DISCOVERER SUCCESS.—Success 
attended the launching from Vandenberg 
A.F.B. on Aor. 8 of another Discoverer 
satellite. Recovery of a 300-lb. capsule 
was expected after four days. 
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Commercial Aviation Affairs 


TROUBLE AT FIUMICINO. — 
Because of faults which have developed 
since the airport was opened early this 
year, the main runway (16/34, 12,800 ft.) 
at Rome’s Fiumicino, is to be closed for 
repairs for about a fortnight in the early 
part of next month. The second runway 
(07/25, 6,808 ft.) will be used, but this 
is likely to be too short for long-haul 
turbojet operations and there is the possi- 
bility that Ciampino’s slightly longer 
— (16/34, 7,218 ft.) may have to be 
used. 


THE JP4 CONTROVERSY.—T.W.A.., 
one of the four major airlines which have 
been named as users of JP4, stated last 
week that during 1960 its system-wide 
use of this wide-cut fuel amounted to 
onlv 2% of the total fuel uplifted and a 
similar small percentage, based on avail- 
ability, will apply during this year. At 
no time has T.W.A. used JP4 on flights 
to or from London. 


UNDERCARRIAGE TROUBLE.—On 
the night of Apr. 2 a T.C.A. Vanguard 
was successfully belly-landed at Montreal 
International Airport when one of the 
undercarriage legs jammed in its doors. 
The carrier’s fleet of seven Vanguards 
was in the air again on Apr. 4 after checks 
and inspections. As a matter of course, 
B.E.A. also inspected the undercarriage- 
door mechanisms of its Vanguards. 


VIASA IN ACTION.—On Apr. 6. 
VIASA, the new international carrier of 
Venezucla (see our issue of Mar. 23, 
p. 314), started services, with chartered 
K.L.M. DC-8s and crews, on the Caracas- 
Europe route. 


NO FIDO.—According to a reply in 
the House of Lords on Mar, 28, the 
Ministry of Aviation has decided that no 
useful purpose would be served by 
installing FIDO at Heathrow. Lord Mills 
said that difficulties during trials of 
improved equipment make it seem 
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unlikely that FIDO could be in operation 
before 1965 and it would have had a 
limited (and very expensive) useful life 
before automatic landing system came 
into operational use in about 1967. 


HERALD ON SHOW.—A _ Dart 
Herald has recently been undertaking a 
new series of European sales tours; these 
have included a demonstration in Wales 
to directors and executives of Cambrian 
Airways. The present series will end 
with a visit to Sweden, where heads of 
airlines and of the armed Services will 
see the aircraft. 


INTERNATIONAL ARAB AIRLINE. 
—At a conference in Baghdad last week a 
£17 million scheme for an international 
Arab airline was provisionally approved. 
This would operate all long-haul external 
services from the area. The United Arab 
Republic (Egypt and Syria) and Iraq 
agreed to subscribe 20% each of the 
capital, with Kuwait and Saudi Arabia 
contributing 15% each. 


B.U.A. REORGANIZATION. — The 
Overseas Contracts Division of British 
United Airways is being combined with 
the Helicopter Division under the name 
Airwork International, Ltd. This wholly 
owned B.U.A. subsidiary will take over 


the subsidiary companies which 
previously comprised the Helicopter 
Division. 

T.W.A. PROFIT. — Despite heavy 


losses on domestic operations because of 
re-equipment delays, bad weather and 
other factors, Trans World has returned 
a consolidated net profit of £2,311,785 for 
1960. 


CHILEAN CRASH.—An LAN DC-3 
disappeared on the night of Apr. 3-4 while 
on a flight from Castro (Chiloe Island) to 
Santiago. On board were 23 passengers 
and a crew of three. Heavy icing had 
been reported in the last radio message. 


DOCKSIDE HELICOPTER.—One of 
British United Airways’ Westland Whirl- 
winds, which is being shipped to Trinidad 
for oil-field work, was flown on Apr. 4 
from Redhill directly to the West India 
Dock, London, where, with main rotor 
blades and tail rotor removed, it was 
loaded by sling aboard M.V. “ Speaker.” 


EUROPEAN TRAFFIC.—The latest 
figures for the 12 member airlines of the 
Air Research Bureau show an increase 
of 17% in passenger-miles for February, 
1961, by comparison with February, 
1960, and of 18% in seat-miles offered. 
The passenger load factor averaged 46%. 
The figures for the 12 months ended on 
Jan. 31 show an increase of 19% in 
passenger-miles over the previous year’s 
figures. 


ANSETT-A.N.A. IN THE U.K.— 
B.O.A.C. is now the U.K. general sales 
agent for Ansett-A.N.A. of Australia. 


VERTOL 107 EVALUATION. -Lake 
Central, one of the U.S. local-service air- 
lines, has been the first non-helicopter 
operator to evaluate the Boeing Verto! 
107 prototype. It was operated by Lake 
Central, with a Boeing captain, on a nine- 
day series of flights. with stops at five 
cities in the airline’s network between 
Pittsburgh and Chicago. 


NOT SO YOUNG.—In a recent news 
paragraph (issue of Mar. 23. p. 311) the 
impression was given that H. Clarkson 
(Air and Shipping Services), Ltd., might 
be a newcomer. In fact, the company was 
a founder member of the Air Brokers’ 
Association (1946) and is a “ comparative 
newcomer” only in the field of aircraft 
sales. 


DC-8 DELIVERIES.—Last month 
Panair do Brasil took delivery of its two 
Series 30 DC-8s. They were both flown 
from Miami to Rio de Janeiro with spare 
engines in “ fifth pods.” 


TEST PILOT.—Mr. 

Denis Tayler, whose 

appointment as chief 

test pilot of Short 

Bros. and Harland, 

Ltd., is reported on 
page 392. 


ROYAL FS.F. GOVERNOR. — 
H.R.H. Prince Bernhard of the Nether- 
lands has been elected to the board of 
governors of Flight Safety Foundation. 
Prince Bernhard is a qualified pilot with 
more than 5,000 hours and over a 
hundred types in his logbooks. He won 
his wings in 1941 while serving with the 
Allied Forces in England. 


RECOGNITION.—For their “ major 
contribution to world air safety through 
joint development of the line and bar 
approach lighting system and the visual 
glide path indicator now installed and in 
use at many major airports,” Mr. E. S. 
Calvert and Mr. J. W. Sparke have been 
awarded the 1961 Laura Taber Barbour 


Air Safety Award. Both are now engaged 
on advanced research at the R.A.E.., 
Farnborough, to improve aircraft safety. 


RADIO MANAGER.—As the new 
European manager of Collins Radio 
International, Mr. H. C. Briggs will be 
based in London and have administra- 
tive responsibility for Collins Radio Co. 
of England, Ltd., and other company 
offices and subsidiaries in Europe. 


S.A.A.F. MISSION. — 
Members of a South 
African Air Force mission 
visited Brough recently to 
see Buccaneers in pro- 
duction and fly in the 
aircraft. Inspecting a wing 
panel are (left to right), 
Mr. T. Bancroft, Blackburn 
roduction director ; 
ommandant Blaauw; 
Colonel Verster; Mr. 
Barry Laight, Blackburn 
director and chief 
designer; and Major 
Melville. 


LC... METALS CHANGES.—Newly 
appointed chairman of the metals division 
of Imperial Chemical Industries, Ltd., is 
Mr. St. John de H. Elstub. He succeeds 
Mr. M. J. S. Clapham who has joined 
the company’s main board as an overseas 
director. Dr. W. H. G. Lake fills the 
position vacated by Mr. Elstub, that of 
joint managing director (technical), of the 
metals division. In 1954 Mr. Elstub was 


awarded the C.B.E. 
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Faster — over the top 


Scandinavian Airlines initiative links Europe to the Far East by the fastest service 
of all—flying DC-8C aircraft ‘over the top’ by the short trans-polar route that 

SAS itself pioneered in 1957. 23,000 passengers travelled this North West Passage 
route in the first four months of the new jet service, taking advantage of 

new record times between Europe and Alaska of only 8$ hours. By cutting 

down time on the ground AIR BP's high-speed fuelling contributes 


to the success of this pioneering service. 


Fast flying IAS. fast BP 
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TELECOMMUNICATIONS 


‘clear the air’ 


Plessey is everywhere, you'll find... in the Royal Navy for example, 
where strike aircraft of the Fleet keep a watching brief on the skyways 
and maintain contact with the help of Plessey UHF. 


Behind this achievement are the extensive prototype and quality manu- 
facturing resources of the Telecommunications Division, inspired by the 
work of a unique research and development organisation. The Company 
recognises the need to segregate advanced thinking from the hustle and 
distraction of the factory. Accordingly, in addition to the Group Re- 
search Laboratories at Roke Manor and other specialised research centres 
already existing in the U.K., extremely well equipped laboratories have 
recently been established at West Leigh for advanced Telecommunications 
studies. In these establishments, the next generation of telecommunications 
equipment is already taking shape. 

In close support at all times are the complete resources of the Plessey 
Group of Companies which include unrivalled tool making and machining 
facilities, a full range of environmental testing and production laboratories, 
and the service of the materials laboratories at Caswell. 


Telecommunications Division 
Electronic & Equipment Group THE PLESSEY COMPANY LIMITED 
Ilford + Essex + Telephone: Ilford 3040 


Overseas Sales Organisation 
Plessey International Limited 
Ilford + Essex 
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Matters of Moment ... . 


Ground Stations for Relay and Rebound 


CO-OPERATIVE programme for the transatlantic testing 

of experimental communication satellites provided and 
launched by NASA has now been officially announced jointly 
by the United States, Great Britain and France. These moves 
were foreshadowed in our article, “Go-ahead for Satellite 
Relays,” published on Feb. 3, 1961. 

The British G.P.O. and the French Centre for Telecommuni- 
cations Studies have agreed to provide ground stations in Europe 
for the transmission of multi-channel telephone, telegraph and 
television signals using satellites to be launched by NASA 
during 1962 and 1963 in Projects Relay and Rebound. 

The ground stations will be equipped with advanced radio 
facilities having extremely accurate tracking and antenna 
pointing qualities and capable of conducting tests with active 
and passive satellites at high frequencies and low power. 
Surveys are at present being made to determine their locations 
and, as previously reported, the British ground facility is 
expected to be established in Cornwall at a cost estimated at 
some £500,000. 

Project Relay, NASA’s low-altitude active repeater satellite, 
to be launched for the first time in 1962, will weigh less than 
100 Ib. In addition to the transceiver electronics, it will contain 
instruments for the purpose of detecting any radiation damage 
and other environmental effects likely to influence critical 
components as well as the communication experiments 
themselves. 

Project Rebound is a continuation of NASA's first passive 
communication satellite programme, Echo. It is proposed to 
place several “ rigidized” inflated spheres of 135 ft. diameter 
into orbit using a single launching vehicle. The first attempt 
to orbit three spheres is scheduled for 1963. 

As we have pointed out in previous articles, Relay and 
Rebound are research and development projects to demonstrate 
the feasibility of basic concepts and technological approaches, 
and to evaluate various systems to be employed in communi- 
cation satellites. The co-operating nations will welcome 
participation by other countries should they desire to provide 
additional ground facilities for the experiments. 


Japan Shoots High 


JAPANESE three-stage rocket was successfully launched 

from the Akita Rocket Range of Tokyo University to a 
record height of 217 miles on Apr. 1. It was the first three- 
stage sounding rocket to be fired in Japan. Kappa-9, as the 
rocket is called, employs solid propellents and is a combination 
of two earlier Japanese rockets, Kappa-6 and Kappa-7. The 
research and development programme was described and fully 
illustrated in our issue of Oct. 7, 1960. ; 

The new three-stage rocket has an overall length of 39.4 ft. 
and a launching weight of 1.53 tons. When ramp-launched at 
an angle of 80° its designed maximum altitude is 223 miles; 
vertically launched, it should reach 260 miles. It is expected 
to play an important part in Tokyo University’s expanding 
programme of research into the upper atmosphere, including 
the study of high energy particles, cosmic rays, etc. 

At present Japanese scientists are negotiating with NASA for 
the purpose of acquiring payload space in one of the inter- 
national satellites to be launched by American Scout rockets 
from Wallops Island, Virginia. If they are successful, the 
experience gained from Tokyo University’s programme of 
upper atmosphere research will be of vital consequence in 
designing research instrumentation for the satellite. 

Meanwhile, in terms of rocket hardware, there are plans for 
providing Kappa-9 with a fourth stage powered by a small 
spherical rocket motor. Last year both steel-cased and glass- 
fibre reinforced plastic motors were static-fired using a three- 
dimensional star-type solid propellent of high specific impulse, 
and it is anticipated that mass ratios as high as 15 can be 
realized. It is proposed to spin-stabilize the final stage by 
mounting it in a gimbal frame at the head of the third stage. 


\ Tumbling Satellite 


NEW scientific satellite, the S-15, is expected to be launched 
by a Juno II four-stage rocket from Cape Canaveral this 
month. Its purpose will be to detect high-energy gamma rays 
from cosmic sources (as from our own galaxy and neighbouring 
galaxies such as the Magellanic clouds) and map _ their 
distribution in the sky. 
According to NASA, this will be the first attempt at “ gamma 
ray astronomy ” from a satellite. Scientists are now limited in 
their study of extra-terrestrial gamma radiation because their 


391 


THE AEROPLANE 
and ASTRONAUTICS 


Composite photograph copyright ** The Aeroplane and Astronautics” 
AWARD FOR VTOL.—Mr. Tom Brooke-Smith, until recently 
chief test pilot of Short Bros. and Harland, Ltd., receives from 
Lord Brabazon the Segrave Trophy for 1960, awarded in recog- 
nition of his outstanding demonstration of the possibilities of 
VTOL operation with the Short SC.1. 


measurements are affected by existing radiation in the Earth’s 
atmosphere. 

The satellite itself, which NASA states resembles “an old- 
time street lamp ” and certainly looks unlike any other satellite 
launched to date, takes the form of a 12-in. wide, 23.5-in. long 
octagonal box mounted on a 6-in. diameter, 20,5-in. long 
instrument column. It weighs 82 lb. The box provides a 
housing for the gamma ray telescope and on four of the 
external surfaces are mounted the satellite’s solar cells. The 
44 in. long fourth stage rocket will remain attached to the 
satellite after it has arrived in orbit. 

This extension will act as a section of a transmitting antenna 
and provide the additional mass needed to ensure the S-15’s 
tumbling motion which is necessary to enable the gamma ray 
telescope, which looks out through the end of the octagonal 
box, to scan a portion of surrounding space every six seconds. 
The satellite will actually tumble end over end about 10 times 
a minute controlled by a unique mercury damping mechanism. 

Sun and Earth sensors, looking out through small apertures 
in the micrometeorite shield, will permit ground stations to 
know at all times the precise orientation of the vehicle with 
respect to the Earth, Sun and stars, thus pin-pointing the 
direction from which the gamma rays are coming. An insulated 
temperature sensor, also directed out through the thin shield, 
is designed to study the thermal radiation balance in orbit. 

The intention is to launch the satellite into an elliptical, low 
inclination, orbit in order that: (a) the initial spin axis of the 
payload will be in such a direction that the telescope will scan 
the Sun during the early part of its lifetime; (b) it will have a 
lifetime exceeding six months; and (c) an appreciable fraction of 
the time will be spent below the inner Van Allen radiation belt. 

Thus, the satellite is designed to enter an orbit which is 
inclined at about 28° to the Equator; the apogee should be 
about 700 miles and the perigee about 300 miles. It is intended, 
in this orbit, to circle the Earth once every 98 minutes. 


Two Easter Gliding Rallies 

T its previous Easter rallies the Midland Gliding Club has 

always had at least two contest days and sometimes four. 
This time it had none. However, a strong west wind on 
Friday and Saturday enabled soaring to be done over the 
Long Mynd, whenever the cloud had lifted far enough above it, 
and on the first of these days 46 hours flying from 67 bungy 
launches were flown by most of the 30 pilots and 19 sail- 
planes entered. 

At last, on Easter Monday, four competitors managed to 
get away: but only Stuart Morison of the Army Club, by 
flying 25 miles to Bewdley in the club Skylark 2, and J. 
Chandler, of the R.A.F. Moonrakers, with 20 miles to Tenbury, 
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R.A.F. EXECUTIVE.—At the recent Chief of Air Stafi’s Conference in the Air Ministry were:— 


Back row (left to right): Air Marshals, Sir Wallace Kyle, A.O.C.-in-C., Technical Training Command; and Sir Anthony Selway, C.-in-C. F.E.A.F. Air Vice- 


Marshals, A. Foord-Kelcey; and D 


_ J.P. Lee, A.O.C., Air Forces Middle East (Aden). Air Marshals, Sir Hector McGregor, A.O.C.-in-C., Fighter Command; 


). Grandy, C.-in-C., R.A.F. Germany; Sir Walter Cheshire, A.O.C., Malta; Sir Edward Chilton, A.O.C.-in-C., Coastal Command; Sir Leslie Dalton-Morris, 


A.O.C.-in-C., Maintenance Command; Sir Herbert Spreckley, Controller of “ 


Front row (left to right): Air Marshals, SirWilliam MacDonald, A.O.C.-in 
Marshal Sir Theodore McEvoy, Air Secretary. 
and Sir Arthur McDonald, Air Member for Personnel. 
Sir Maurice Dean, Permanent Under-Secretary. 


ineering and Equipment; and Sir Kenneth Cross, A.O.C.-in-C., Bomber Command 
.. N.E.A.F.; and Sir Denis Barnett, A.O.C.-in-C., Transport Command. Air Chief 
Air Marshals, Sir Walter Merton, Air Member for Supply and Organisation; R. B. Lees, Deputy Chief of Air Scaff; 
The C.A.S., Air Chief Marshal Sir Thomas Pike. The V.C.A.S., Air Chief Marshal Sir Edmund C. Hudleston. 
Air Chief Marshals, The Ear! of Bandon, Commander, AIRCENT; and Sir Hubert Patch. Air Marshals, Sir John 


Whitley, Inspector General of R.A.F.; and Sir Hugh Constantine, A.O.C.-in-C.,' Flying Training Commande 


Matters of Moment .. . 


exceeded the 15-mile minimum needed to score, so even that 
was not a contest day. Other visitors came from the Derby- 
shire and Lancashire, Southdown, Yorkshire, Kent, London, 
Oxford, Portsmouth Naval and R.A.F. Moonrakers clubs. 

Swanton Morley had even worse luck with the weather, for 
no contest flying was possible at all. This was the first Easter 
Rally to be laid on by the combined Norfolk gliding clubs, 
consisting of the Gliding Section of the Norfolk and Norwich 
Aero Club at Swanton Morley, the Norfolk Gliding Club at 
Tibenham, and the R.A.F. Fenland Gliding Club at Marham, 
while No. 611 Gliding School of the Air Training Corps at 
Swanton Morley co-operated without competing. 

The organization was magnificent, and the Commanding 
Officer at Swanton Morley, Gp. Capt. Harland, provided a 
whole hangar where competitors’ sailplanes could be kept 
rigged. He has allowed Peter Scott to keep his Olympia 419 
there in case Buchan’s Cold Spell should turn up at last with 
its unstable north-easterlies blowing from Norfolk to Cornwall. 
In fact, it was the prospect of making a 500-km. flight for the 
Diamond badge which attracted most of the 33 competitors 
to Norfolk with their 19 sailplanes. The rally will be held 
again next Easter, when better weather is confidently promised. 
—A.E.S. 


An Air Minstry Appointment 


IR COMMODORE D. C. STAPLETON, C.B., C.B.E., 

D.F.C., A.F.C., has become Director of Joint Plans at the 
Air Ministry. Deputy Director of Organization since December, 
1959, Air Cdre. Stapleton, was previously Group Captain (Plans 
and Policy) at Headquarters, Bomber Command. From 1955 
to 1957 he commanded R.A.F. Oldenburg, Germany. 


R.A.F. Gliding at Bicester 


OUR races were flown by past and present members of 

the R.A.F. gathered at Bicester for a 10 days’ 
competition to practise for the forthcoming National Gliding 
Championships. On the opening day, Saturday, Mar. 25, a 
40-mile race southwards to Lasham across a west wind was 
won by Wally Kahn at 21 m.p.h., with David Ince and Sgt. 
John Williamson close behind. Two days later, Gp. Capt. 
“ Paddy” Kearon averaged 25 m.p.h. on a 60-mile dog-leg 
course to Lasham via Andover in a N.N.W. wind, with Sgt. 
Andy Gough and Wally Kahn second and third. 

Cross-country speeds then made a big jump on Mar. 28 
when David Ince flew 60 miles eastward to Debden with a 
following wind, in just an hour; Williamson and Kahn tied 
with | hr. 8 min., and the rest of the 16 competitors, all but 
one, got there. After that the Easter weather clamped down, 
and the only remaining contest day was Good Friday, when 
Sqn. Ldr. E. T. Ware went farthest, but not very far, along 
the route to the goal at Swanton Morley in Norfolk. 

At the following day’s briefing the met. man produced a 
fantastic chart showing how the dirty westerly weather would 
be swept away by an unstable north-easter, and a distance 
task was announced. Competitors were already ruling lines 


on their maps down to Cornwall when they suddenly 
remembered the date: April the First. 

Leading final totals were: W. A. H. Kahn, 2,382 points (no 
longer in the R.A.F., therefore hors concours); Sgt. A. Gough, 
2,090}; Gp. Capt. N. W. Kearon, 2,003; Sgt. J. Williamson, 
1,752; Fit. Lt. D. Spottiswood, 1,367; Sqn. Ldr. E. T. Ware, 
1,315; David Ince (hors concours), 1,284; Fit. Lt. A. Loveland. 
my Fit. Lt. L. Kurylowicz, 568}; Sqn. Ldr. J. L. Bayley, 

All possible help was given by the station commander, 
Weg. Cdr. A. S. Mann, D.F.C., and his staff.—a.e.s. 


Anglo-U.S. Navaid Collaboration 


N agreement for collaboration in the field of airborne radio 
X and radar equipment has been signed by Marconi’s 
Wireless Telegraph Co., Ltd., and Wilcox Electric Co., Inc., of 
Kansas City, Missouri. Covering the full interchange of design, 
engineering and production information, it also includes the 
manufacture and sale by either company of equipment designed 
by the other. 
_ The Wilcox company was founded over 30 years ago and its 
interests have been devoted exclusively to the development and 
production of radio communications and navigation equipment 
for both ground and airborne installations. It is one of the two 
American companies who have received development contracts 
for airborne A.T.C. transponders from the Federal Aviation 
Agency. 


New Chief Test Pilot for Shorts 


R. DENIS TAYLER, formerly a civilian test pilot with the 
Royal Aircraft Establishment, has been appointed chief 
test pilot of Short Bros. and Harland, Ltd. He succeeds Mr. 
Tom Brooke-Smith, who retired from test flying last September 
after demonstrating the Short SC.1 vro. aircraft at the 
Farnborough Air Display. 
_ Mr. Tayler, who was born at Lymington, Hants, in 1920, 
joined the Royal Air Force in October, 1939 and learned to fly 
at Marshalls Flying School, Cambridge, in 1940. In May, 1941, 
he joined 50 Squadron, Bomber Command, flying Hampdens, 
and in September, 1943 joined 139 Squadron of the “ Path- 
finder” Force. With this squadron he flew Mosquitoes until 
the end of the War, by which time he had completed in all! 
some 100 operational sorties, 

In July, 1945, he was posted to the R.A.E., Farnborough, to 
fly German aircraft back to England, and by December, 1945 
he had flown more German aircraft than British. With the 
completion of these ferry flights Mr. Tayler joined the Experi- 
mental Flying Department of the Royal Aircraft Establishment, 
Farnborough. He has been stationed there or at Bedford ever 
since, having remained with the R.A.E. as a civilian test pilot 
when he left the R.A.F. in 1946. He has flown 150 aircraft 
types. 

In recent months he has done a considerable amount of test 
flying for Shorts with the SB.5 and SC.1. His flight development 
work on the SC.1 has included a number of transitions between 
jet-borne and wing-borne flight, and he piloted the SB.5 
adjustable wing research aircraft when for the first time it flew 
with 69° sweepback. 
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TO DATE a 1/7 SUCCESSFUL ESCAPES 


have been made using 


MARTIN-BAKER EJECTION SEATS 


The result of 16 years 


experience and more than 


850 test ejections. 
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ia this fifth annual supplement of THE AEROPLANE AND ASTRONAUTICS 
devoted to the World’s commercial transport aircraft, a method of presentation 
has been adopted similar to that used last year. Apart from an introductory 
survey on the next three pages, the contents fall into five sections, comprising 
a complete listing of all airline purchases of turbine transports to date; a 
type-by-type review of current and projected transport aircraft; tabulated 
dimensional, weight and performance data reduced to a common basis for 
quick comparison; a unique ready-reference chart indicating the basic 
engineering details of 21 important turbojet and turboprop transports; and a 
table of civil gas turbine data. 

The last-mentioned is a new feature this year, intended to increase the value 
of this particular issue as a lasting reference work. Also, for the first time this 
year, the scope of the aircraft review has been widened to take in all aircraft 
having a gross weight of 8,000 Ib. or more; this permits the inclusion of some 
of the smaller piston-engined types which serve as airliners as well as for 
business and executive use. Notes on supersonic projects and commercial 
helicopters will be found separately grouped on pp. 414-415. 

The series of notes on pp. 399-415, covering a total of 100 aircraft, contains 
references to all significant developments of the past 12 months and mentions 
first flight and other important dates for each type. 


j 

y ~ 
= ; 
G 
4 


THE AEROPLANE 394 


and ASTRONAUTICS 


Commercial Aircraft... . 


The Year 
in 
Review 


N the past 12 months new orders for nearly 300 
turbine transports placed by scheduled airlines 
have swelled the total World fleet—delivered or 
on order—to approximately 2,000, including some 
250 of Russian origin. A large proportion of the 
new sales have been re-orders by airlines which 
were already committed to jet fleets, but one of 
the most significant facts of the year is that half 
of all the turbine transports sold are powered by turbofan or 
by-pass engines. The proportions, for the 12 months up to 

Mar. 31, 1961, are: Turbofan 141 

Turbojet 83 

Turboprop 58 

Operational airline experience with the double-flow engine 
(this term is used here to cover both the British by-pass types 
and the U.S. and Russian turbofans) began just a year ago 
when R.R. Conway-engined Boeing 707s went into regular 
service; in the course of 12 months the Conway DC-8 and 
Pratt & Whitney JT3D versions of the Boeing 707-120 and 
720 have also entered service, while the Douglas DC-8 with 
JT3Ds, the Convair 990 with General Electric aft-fan engines 
and at least one Russian turbofan type, the Tu-124, are now in 
the flight test stage. Five other completely new types are under 
construction, all with this type of powerplant. 

The double-flow engines, and especially those of more recent 
origin, offer the dual advantages of a greatly increased power 
weight ratio and significantly reduced specific fuel consumption. 
Their application to the existing subsonic turbojets—as, for 
instance, in the Boeing 707-320B and Douglas DC-8—makes 
possible higher economic cruising speeds, allowing operators 
of these types to “control the speed race” in competitive 
situations; greater payloads over given ranges; and greater 
ultimate ranges. 


The advent of turbofan engines—symbolized in this picture of JT3D-1s in a 
Boeing 720B-——has been one of the most significant events in commercial 


aviation in the past 12 months. 


All this represents an important bonus which many operators 
did not include in their original assessments of the likely 
profitability of their jet fleets and, although one airline vice- 
president recently said he was *‘a little aghast at the number 
of dollars the manufacturer is talking ~ for converting existing 
aircraft to have turbofan engines, such conversions will become 
increasingly common as the jet fleets become depreciated. 

The newer double-flow engines, such as the R.R. Spey, Bristol 
Siddeley BS75 and P. & W. JT8D-1 offer even better economics 
than the “ first generation ” engines which, in the case of Pratt 
& Whitney and General Electric engines, are plain conversions 
of the JT3C and CJ805. The economy of the newer engines, 
in fact, is making it possible to extend jet travel down to the 
lower end of the range spectrum; many small airlines, which 
two years ago would have regarded jet equipment as prohibit- 
ively expensive and unnecessarily sophisticated for short-sector 
(under 500-mile) networks, now contemplate the acquisition of 
a small turbofan transport with equanimity if not eagerness. 

While work has continued during the year on new versions 
of the large subsonic transports, the only completely new 
passenger types to have passed from project to construction 
status—the Boeing 727 and BAC-111!—have been aimed at the 
short-haul market. The decisions by the boards of the Boeing 
Airplane Co. and the British Aircraft Corporation, respectively, 
to go ahead with these two aircraft—both rear-engined, both 


The commercial supersonic transport has come closer with the financing of design study and development contracts by the 
British and U.S. Governments. Typical of the designs being studied is this canard delta with four podded engines. 
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with turbofan engines—will have a lasting effect on the com- 
mercial transport market, and must be counted as the most 
important events of the year, not only for the two companies, 
but for the British and American industries as a whole. 

The Boeing 727 enters a highly competitive portion of the 
market, as a large-capacity short-haul mainliner for ranges of 
500-1,500 miles. Already available in this general category 
are the Sud Caravelle and the D.H. Trident; projected develop- 
ments of the latter two are being offered in competition with 
the 727 and these aircraft between them must obtain the lion’s 
share of this market, which some estimates put as high as 1,000 
aircraft over the next 10 years. 

The BAC-111 breaks new ground as a jet feederliner, of 
smaller capacity than the 727/Trident/Caravelle series and of 
rather lower performance. As a deliberate attempt to provide 
a jet aeroplane able to take over from the several hundred 
Viscounts and Convairliners in service throughout the World, 
the BAC-111 appears to be the first contender for a new class 
of airline business, and its rapid development, now that the 
decision to go ahead has been reached, should put the British 
aircraft industry in a good position to capture this market. 


Relative Successes 


It is worth considering, at this point, the relative success 
which has attended the various manufacturers in the sale of 
turbine transports. Taking the record of the past twelve 
months alone, Boeing netted more than half the total new 
sales, both in quantity and value. This notable success was 
helped by the sale of 92 Boeing 727s, but, even excluding the 
latter, the new orders for 57 Boeing 707/720 variants far 
exceeded the next best sales success, which was 34 Caravelles 
sold by Sud Aviation. Vickers sold 13 more VC-10s; Douglas, 
12 more DC-8s: and de Havilland, 10 more Comets; the sale 
of six more Convair 880/880-Ms was offset by the loss of 
the Capital order for seven. 

In the turboprop field the F-27 was the best seller at the rate 
of one every three yeeks, and limited sales were recorded for 
the Avro 748, A.W. Argosy, H.P. Herald, Vickers Vanguard 
and Vickers Viscount. Russia's Il-18 consolidated its position 
as the only exportable Soviet turbine airliner. 

Considering total sales of turbojet transports to date, the 
Boeing 707/720 family (272 sold) now has a clear and probably 
inviolable ascendancy over the Douglas DC-8 (159). Third 
most successful of the pure jets is the French Caravelle (116), 
followed by the Convair 880/990 family (97), with the Boeing 
727 only just behind (92) and likely to overtake the Convair in 
the near future. Of the British jets, the Comet 4 (63) has 
proved the best seller to date, followed by the VCI1O series 
(48) and the Trident (24) 

Among the larger turboprops, the Viscount’s record (429) is 
unassailable. Sales of the Electra total 168 and of the F-27 
(combined Fairchild and Fokker production), 173. Excluding 
military variants, Bristol sold 59 Britannias and production of 
the Vanguard seems unlikely to go beyond the 43 now on order. 
Canadair have sold only 17 Forty-Fours (excluding military 


For an evaluation of noise 
levels at London’s heliport, 
last month, the Westland 
Fairey Rotodyne became the 
largest transport aircraft 
ever to land ina city centre. 
Such operations with 40-50 
seat helicopters may become 
commonplace in five years’ 
time. Meantime the future 
of Rotodyne itself is looking 
much more promising. 
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variants). Commercial sales of the Argosy (7 excluding 
military), Avro 748 (20 excluding military) and Handley Page 
Herald (12) can be expected to increase. The total sales of 
turbine transports, by country of manufacture to airlines 
grouped on a regional basis, are summarized in the table below. 


WHERE THE AIRLINES BUY 


British | S. and | Dutch 
Aircraft Aircraft | Aircrafe | Oshers 
British Airlines | 268 | 15 
North American Airlines 165 | 584 20 47 — 
Central and South American | 
Airlines | 13 2 7 

European Airlines | 69 116 83 23 26+ 
African Airlines "1 | 7 10 3 8 
Asian Airlines | | 27 — 19 ? 
Australasian Airlines 27 23 — 28 ~ 

_—— 

676 (785 115 127 344 

} 


This table includes all firm airline orders for turbine-powered transports to 
date. Options, letters of intent, military orders, non-scheduled airline orders, 
business aircraft, conversions and prototypes are excluded. Comet 1 orders 
have not been counted. All F-27 orders are included as Dutch. No details 
are available of the Aeroflot turbine fleet, believed to total at least 250 Tu-104, 
Tu-114, t-18 and An-10; quantities of !l-18 exported are also uncertain. 


Of the total of 1,700 British, U.S., Canadian, Dutch and 
French airline transports listed in this table, more than half 
are powered by British aero-engines. The total of 968 British- 
powered aircraft (902 of these have Rolls-Royce engines) 
includes 676 of British origin, plus all the French, Dutch and 
Canadian aircraft included in the list, and 58 U.S.-designed 
transports. Rolls-Royce aero-engines have had additional 
success in powering the Grumman Gulfstream, the executive 
models of the Fokker F-27 (not counted in the totals quoted 
above) and, prospectively, the Japanese YS-11; in-all, over 1,000 
commercial transport aircraft have now been purchased with 
Rolls-Royce turbine engines. 

Lest it should be concluded from the foregoing discussion that 
the production and sale of turbine transports is an easy or 
lucrative business, it should be recorded here that only two 
manufacturers appear, to date, to have sold sufficient quantities 
of a single design to have written off development costs and 
made a genuine profit; these are Vickers with the Viscount 
and Boeing with the 707/720. The problem for other manu- 
facturers has not only been one of selling the original target 
quantity of aircraft but also of hopelessly inflated development 
costs. 

Every turbine transport developed to date has encountered 
problems of a more or less serious nature either before or after 
its entry into service. In the case of the DC-8, with its original 
performance deficiency, the Electra with its structural failures 
and the Convair 990 with its aerodynamic and struetural 
problems, the effect on the manufacturers may prove near 
disastrous. Douglas has written off $292 million on DC-8 
development and seems to have no hope of recovering this 
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Commercial Aircraft . . . . 


sum on future DC-8 sales; Lockheed reports a net loss of $58 
million on the commercial Electra programme, which can 
perhaps be partially recovered by sales of the Naval P3V 
version; Convair last year wrote off $96.5 million in respect 
of the 880/990 programme, and further expenses will be 
involved in the current programme of modifications to the 990. 
Boeing wrote off $160 million against 707 development, but 
— a reasonable chance of recovering this sum on unfulfilled 
orders. 

Fairchild closed down its F-27 line with less than 100 pro- 
duced—well below the break-even figure. The Canadair 540 
has not found a commercial market and Napier’s expenses in 
developing and certificating (in the U.S.) the Eland-Convair 
conversion can hardly have been recovered by the sale of fewer 
than 100 engines for such conversions, while Allison have done 
even less well with their turboprop version of the Convairliner. 
Sud-Aviation are still only half-way to the Caravelle break- 
even point. 

It was not surprising in these circumstances to find the U.S. 
financial journal Forbes (as we quoted in our Feb. 24, 1961, 
issue) ridiculing the U.S. aircraft industry for spending 
$700 million to develop commercial airliners, the market for 
which could not be more than about $2,500 million-worth of 


aircraft. 
Supersonic Programmes 

Despite the considerable publicity now being given to 
development of a supersonic transport, there are signs that the 
U.S. industry has learnt its lesson with the subsonic types, all 
of which were developed without (direct) military support. 
Most of the pressure towards a supersonic programme is being 
directed by the U.S. industry at the Government rather than 
the airlines, using the catchphrase of national prestige and the 
bogy of superior Russian technology as levers to obtain 
Congressional sympathy for a State-sponsored programme. 

Boeing, Convair, Douglas, Lockheed and North American 
have been principally concerned in this effort, with General 
Electric and Pratt & Whitney interested in the powerplant side. 
All five airframe manufacturers have spent considerable sums 
of their own money in project studies and basic research. which 
is likely to be taken a stage further in the near future in a 
$10-million F.A.A. development programme. This programme 
would presumably centre on a feasibility study of the kind 
already completed in Britain, and as a result of which the 
British Aircraft Corporation won a £350,000 design study con- 
tract last October for further development of their Mach 2.2 
narrow delta. 

The prospects for the supersonic airliner are still uncertain, 
but a recent Market Analysis by Convair. which is based on 
the latest available traffic trends. suggests that a Mach 3, 
130-seat airliner will eventually carry 60°, of all the Free 
World's traffic on greater than 1,000-mile ranges. The total 
requirement by 1975 is likely to be for 150 aeroplanes, which 
would cost $14.1 million each if built by a single manufacturer. 
Division of the programme between manufacturers would 
increase this unit cost significantly and above $23 million per 
aircraft the SST would be uneconomic to the airlines. To 
finance the $500-million development programme, an interest- 
free Government loan is required, to be repaid as production 
deliveries are made. 

There is little doubt that an SST will be built within the 
next decade. although its prospective advent seems to 
received by the airlines with no marked enthusiasm. The first 
concerted effort by the operators to express an opinion on 
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Boeing's decision last December to put the three-engined 

Boeing 727 into production will have far-reaching consequences. 

It was facilitated by $350 million-worth of orders from Eastern 

Air Lines and United Air Lines. Mr. William M. Allen (centre), 

Boeing president, was understandably happy when this picture 
was taken. 


supersonic travel possibilities will be made this month by the 
IATA Technical Committee at its meeting in Montreal. 


Freighting 

Rather more optimism can be expressed in respect of air 
freighting; in this field the U.S.A.F.’s selection of the Lockheed 
C-141 last month represents a significant milestone. The C-141, 
developed to meet the SOR 182 requirement for a strategic 
airlift jet freighter, has been designed to joint U.S.A.F./F.A.A. 
specifications in an attempt to meet both military and commer- 
cial requirements. Since the initial military requirement for 
132 C-14ls represents a $1,000-million investment in aircraft 
and associated ground-support equipment, it can be expected 
that any compromises between military and civil needs will 
tend to favour the military. Nevertheless, initiation of this 
programme is perhaps the biggest single step yet taken towards 
providing a true commercial air freighter with sufficiently low 
ton-mile costs (thanks to its turbofan engines) to permit the 
air-freight break-through which has been just around the corner 
for the past 10 years. 

Availability of the C-141 for commercial use by 1965 inevit- 
ably influences the sales prospects of the turboprop Short 
Britannic of similar capacity, but Britain’s Argosy, in service 
since the turn of the year, is more favourably placed in the 
rather more specialized, shorter-haul category. The Canadair 
Forty-Four, to enter service later this summer, should also 
contribute to the opening up of large-scale air freighting over 
long ranges. 


Rotary Wing Aircraft 

Developments in the commercial helicopter and vrot field 
in the past 12 months have been virtually nil, with no new 
types in service and no new designs put into production. The 
year has seen, however, the first flights of the Verto! 107-II 
and the Sikorsky S-61, which, later this year, will become the 
first twin-turbine helicopter in scheduled service and may 
eventually, perhaps, provide a basis for non-subsidized heli- 
copter transportation in high traffic density areas. Some flight 
development of the Westland Rotodyne has continued but the 
future of this impressive project has still to be assured by the 
Government: meanwhile the company has the Bristol] 194 avail- 
able for development as an alternative to the Rotodyne, but has 
discontinued the Westminster. Only in Britain and America 
is a serious attempt being made to develop the helicopter for 
economic commercial use, although the wide-scale introduction 
of helicopter services in Russia may lead eventually to the 
development there of more economic types than those at present 
in use.—P.G.S. 


Like the Boeing 727, the British Aircraft Corporation BAC-107 

is rear-engined with turbofans, and is also on the point of 

being put into production, in the form shown here or in the 
slightly larger BAC-111 version. 
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Turbine Transport Order Book 


This listing records the firm airline orders to 
date for turbine-powered transports, including 
(in italics) airline purchases which are no longer 
current, military orders and prototypes. 


| 
QUANTITY FIRST | FIRST FIRST 
| Firm | Opt DELIVERY SERVICE | Firm | Ope. DELIVERY SERVICE 
| | 
ALLISON CONVAIR- CANADAIR CL-44 
Corporate @); — Sept. 1960 | one Seaboard and Western +. 5 June 1961 July 1961 
Prototype 1); — Jan. 1960 | Flying Tiger | 10 _ May 1961 July 1961 
| Slick P 4 Sept. 1961 Nov. 1961 
ANTONOV AN-10 | R.C.A.F. (CC-106) 12 Nov. 1959 
— 1958 | July 1959 | 
eroflot (An- 
| CANADAIR 540 (AND | 
Skyways am legheny** 5 1 une uly 
BKS. R.C.A.F. (CC-109) “at 1960 1960 
Aden Airways (Srs. 2) 3 | = 1962 | 1962 Quebecair'* ;} 2 -- Dec. 1960 Dec. 1960 
Aerolineas Argentinas 9 | 5 Oct. 1961 | 1962 Prototypes | 4 - June 1956 = 
Indian Air Force aim 1961 1961 } 
Prototypes June 1960 CONVAIR 880 
Riddle | 7 | Dec.1960 | Jan. 1961 4 
| | a Northeast (-22) 6 — Dec. 1960 Dec. 1960 
B.E.A 1962 1962 C.A.T. (-22M) 1 june 1961 1961 
RAF 56 = Mar. 1961 1961 
P | VIASA (-22M) 2 ae June 1961 1961 
ote Jan. 1959 J.A.L. (-22M) 1961 Oct, 1961 
BOEING 707 196! 1961 
P.A.A. (-121) ; 6); — Aug.1958 | Oct. 1958 
National (-121)' | 1958 | Dec. 1958 
American (-123B)? | 24 -- June 1960 | May 1961 CONVAIR 990 
T.W.A. (-131) } 15 — Jan. 1959 | Mar. 1959 American 25 25 1961 1961 
Continental (-124) 4 1 April 1959 June 1959 Swissair 5 6 1961 1961 
Northeast (-131)° 1959 Sept. 1959 S.A.S at 1961 1961 
Avianca (-121)' | _— — 1960 | Oct. 1960 Real Aerovias 3;>— 1961 1961 
Qantas (-1388)* 2 1961 1961 
Western (-139) | 2 April 1960 une 1960 j 
Braniff (-227) } 5] — Dec. 1959 | Dec. 1959 DE HAVILLAND COMET | 
P.A.A. (~321)* july 1959 | Aug. 1959 B.0.A.C. (1) 9 | — | Dec. 1951 May 1952 
T.W.A. (-331) Oct. 1959 Now. 1959 U.A.T. (1A) 3] Dec. 1952 Feb. 1953 
Air France (-328) | 20 | — | Oct. 1959 Jan. 1960 CPA. (1A) zi- Feb. 1953 on 
Sabena (-329) ig aA Dec. 1959 Jan. 1960 Air France (1A) | 2 —_ June 1953 Aug. 1953 
Pakistan Intn!. (-321)' — 1960 | Mar. 1960 R.C.A.F. (1A) 2 May 1953 19. 
S.A.A. (-344) | 3 ws July 1960 Oct. 1960 R.A.F. (2) 13 _— 1956 1956 
Persian Air Services (-329)* | — ms te | 1960 B.O.A.C. (4) 19 om Sept. 1958 Oct. 1958 
Royal Air Cambodge (-328)’ | a a a. Jan. 1961 Aerolineas Argentinas (4) 6 — Mar. 1959 April 1959 
P.A.A. (-321B) | 5 Mar.1962 | 1962 E.A.A.C. (4) 1960 Sept. 1960 
Lufthansa (—430) Feb. 1960 Mar. 1960 B.E.A. (4B) 14), — Nov. 1959 April 1960 
B.O.A.C. (-436) | 15 | 3 | Aprit1960 | May 1960 Olympic (98) ‘i= | | 
Air india (-437) = Feb. 1960 April 1960 Mexicana (4C) 
Varig (441) ah July 1960 af United Arab (4C) .. 5 _ Mid 1960 July 1960 a 
EI Al (~458)’ May 1961 July 1961 M.E.A. (4C) 1 Dec. 1960 Jan. 1961 
Ghana (-420) | 27 July 1962 1962 Guest Aerovias (4C) 2 _ —_ Mar. 1961 
U.S.A.F. (VC-137A) | 3 | — | May 1959 May 1959 Prototypes 9909 
Prototype (-80) — July 1954 R.A-F. (4C) 961 1961 
BOEING 720 : 
United (-022) 29 12 April 1960 July 1960 
American (-023B)"* 1961 Mar. 1961 BEA | 24 | 10 Mid 1963 1964 ‘ 
Irish Air Lines (-048) 3 1 Nov. 1960 Dec. 1960 Sea 
Capital (—022)" 2 ome —_ Jon. 1961 
Lufthansa (-030B) 8 — April 1961 May 1961 DOUGLAS DC-8 
Western (-047) 7 2 April 1961 a United (10) 22 = June 1959 Sept. 1959 
Braniff (-027) - i 4 Feb. 1961 — Delta (10) 6 _— July 1959 Sept. 1959 
Eastern (-025) 15 —_ 1961 1961 United (20) 15 —_ Feb. 1960 _— 
Avianca (-059B) 1961 1961 Eastern (20) 16 Feb. 1960 Feb. 1960 
Ethiopian (—060B) | 2 — 1961 1961 National (20) 3 _ Feb. 1960 Feb. 1960 
Northwest (-020B) 6 6 June 1961 July 1961 J.A.L. (30) 5 —_ — Aug. 1960 
F.A.A. (-027) 1 — 1961 | one K.L.M. (30) 7 wane Mar. 1960 April 1960 
| Northwest (30) 5 | -— 1960 July 1960 
BOEING 727 P.A.A. (30) 199 | = Feb. 1960 April 1960 
United 40 _ 1963 | 1964 Panagra (30) 4 —_ 1960 i 
Eastern 40 — 1963 1964 Panair do Brasil (30) 2 _— Mar. 1961 Mar. 1961 
‘ Lufthansa —_ 12 1964 1964 S.A.S. (30) 7 _ April 1960 May 1960 
Swissair (30) 4 one April 1960 May 1960 
BRISTOL BRITANNIA T.A.1. (30) 3 os June 1960 Sept. 1960 
B.O.A.C. (102) 15 —_ Dec. 1955 Feb. 1957 U.A.T. (30) 2 — June 1960 Sept. 1960 
Aeronaves (302) 2 Nov. 1957 Dec. 1957 VIASA (30) '* _ _ 1961 April 1961 
British United (307/317)"? 4 _ Sept. 1958 Oct. 1958 Philippine Air Lines (50) 2 _ Late 1960 1961 
Transcontinental (308) 2 _ Dec. 1959 Jan. 1960 Alitalia (40) 10 ~ 960 June 1960 
Ghana (309/319) 2 — Aug. 1960 | Dec. 1960 T.C.A. (40) 11 2 Feb. 1960 April 1960 
B.O.A.C. (312) Sept. 1957 | Dec. 1957 C.P.A. (40) 4} — Early 1961 May 1961 
El Al (313) 4 _ Sept. 1957 Dec. 1957 K.L.M. (50) 6 —_ 1961 1961 
C.P.A. (314) 6 —_ April 1958 June 1958 Iberia (50) 3 _ Early 1961 anes a 
Cubana (318) 4 Dec. 1958 | Jan. 1959 Aeronaves (50)'’ Oct. 1961 
Cunard Eagle (318/324)"* 3 —_ April 1960 April 1960 Prototype 1 — May 1958 a 
R.A.F. (252/253) June 1959 | June 1959 
Prototypes 3 Aug. 1952 | _ Continued on page 398 
* Aircraft on long-term lease are listed under lessee * Ordered by Cubana and leased from Boeing. *? 318 leased from Cubana: 324s bought from C.P.A., 
and subtracted from lessors’ fleets * Includes six 707-331 originally ordered by T.W.A. March/May 1961 
' Leased from Pan American ” Service began Jan. 1961 with 707-441 leased from ‘* Dates for Napier prototype on lease. "i 
? American bought one 707-120B and is converting Varig '’ Services began Sept. 1960 with leased 540 * 
23 707-123 to turbofan power. First 707-123 * Leased from Sabena demonstrator ic, 
delivered Oct. 1958, in service Jan. 1959; two * Leased from Air France. ** Leased from Mexicana. eee, 
destroyed before conversion. *® Includes 10 delivered as -023 for later conversion, ‘’ Aeronaves purchased one Srs. 20 from Eastern, ‘ 
* Leased from T.W.A in service from July 1960 began service Dec. 1 ; 
* Includes seven 707-138 for conversion to “B™ in ** Leased from United prior to merger ** Leased from K.L.M. 


1961; first was delivered June 1959 and in service Dates for Air Charter 307s; two Ticades Clan 317s 
July 1959 in service May 1959. 
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Firm | Opt. DELIVERY SERVICE Firm | Opt. DELIVERY SERVICE 
(Continued from page 397) S.A. CARAVELLE—Contd. 

FAIRCHILD F-27 Varig Sept. 1959 Dec. 1959 
Avensa 5 3 Sept. 1958 Oct. 1958 Air Algerie (I/IA/ i) v1) 6 — Dec. 1959 Jan. 1960 
Aloha 6 — May 1959 June 1959 Finnair (LA/I) 4 1 Feb. 1960 April 1960 
Bonanza 10 — Feb. 1959 Mar. 1959 Royal Air Maroc (WA tH) 2 a Mar. 1960 May 1960 
Ecuatoriana 1 1 1960 1960 Swissair (i1l)’ 4 _ April 1960 May 1960 
Northern Consolidated Alicalia (i11/VI) 14 —_ April 1960 May 1960 

(F-27B) 3 Oct. 1958 Nov. 1958 Air Liban 1 Dec. 1960 
Pacific Airlines 6 —_ Mar. 1959 April 1959 Sabena (V!) 6 — Jan. 1961 Feb. 1961 
Piedmont 8 — Oct. 1958 Nov. 1958 United (VIR) 20 20 April 1961 July 1961 
Quebecair 3 1 Sept. 1958 Oct. 1958 Iberia (VIR) .. 4 —_ 1962 1962 
Trans Mar de Cortes 1 1 Dec. 1958 1959 Prototypes (I/II/) 4 — May 1955 _ 
Turkish Airlines’ 5 Aug. 1960 1960 
West Coast 6 _ Aug. 1958 Sept. 1958 TUPOLEV TU-104 
Wien Alaska 2 _ June 1959 July 1959 Aeroflot (Tu-104) _. ? _— 1956 Sept. 1956 
Corporate 24 Aeroflot (Tu-104A) ? 1958 1958 
Unsold 10 _ 1961 _ C.S.A. (Tu-104A) 4 _ 1957 Dec. 1957 

Aeroflot (Tu-104B) ? _ 1959 Spring 1959 

FOKKER F-27 
Aer Lingus 7 — Nov. 1958 Dec. 1958 TUPOLEV TU-114 
All Nippon Airways 6 5 Jan. 1961 May 1961 Aeroflot a a ? —_ 1959 1961 
Ansett-A.N.A. (F-27A) 9 —_ Oct. 1959 Nov. 1959 
Braathens . 4 _ Dec. 1958 Jan. 1959 VICKERS VC10 
East-West (F-27A) 1 — July 1959 Aug. 1959 B.O.A.C.” . og 45 10 June 1963 1963 
Indian Airlines 5 5 April 1961 1961 Ghana Airways ; ‘ 3 _ 1964 oe 
K.L.M 2 May 1960 Prototype 1 Jan. 1962 
MacRobertson Miller (F-27A) 1 _ Dec. 1959 Dec. 1959 
Pakistan International? 5 3 Jan. 1961 Feb. 1961 VICKERS tree 
N.Z.N.A.C 8 3 Dec. 1960 Dec. 1960 B.E.A. (951 6 _ Dec. 1960 Dec. 1960 
Philippine Air Lines 3 — Mar. 1960 1960 B.E.A (953) ex 14 4 1961 1961 
TAA. (F-27A) 9 _ April 1959 May 1959 T.C.A. (952) : 23 4 Dec. 1960 Feb. 1961 
Turkish Airlines’ 5 1960 1960 Prototype 1 Jan. 1959 
Sudan Airways (F- 2A) 3 _— 1961 ~ 
R. Neth. AF 12 _ 1960 1960 VICKERS VISCOUNT 700 
Corporate and executive 12 _ — —_ Air France (708) 5 — May 1953 Sept. 1953 
Prototypes 2 — Nov. 1955 —_ Aer Lingus (707) x 4 — Mar. 1954 May 1954 

Air Vietnam (708) 2 -- Jan. 1961 Jan. 1961 

GRUMMA Alitalia (785/745) 15 _ Mar. 1957 May 1957 

GULFSTREAM All Nippon Airways (744)"* 2 = July 1960 1960 
Corporate 56 = June 1959 1959 Ansett-A.N.A. (747)'? 2 _ Sept. 1958 Sept. 1958 

Austrian Airlines (745) 2 — 1961 1961 

HANDLEY PAGE B.E.A. (701) 27 — Jan. 1953 April 1953 
HERALD British United (736)'* 2 Jan. 1958 
B.E.A. (100) 3 —_ 1961 1961 B.W.1.A. (702/772) 5 = July 1955 Sept. 1955 
Jersey Airlines (200)’ 6 _ 1961 1961 Butler (747) 7 2 —_ Sept. 1955 Nov. 1955 
North-South (100) 1 — April 1961 1961 Capital (745) 52 — June 1955 July 1955 
M.C.A./Nordair (200) 2 6 1961 1961 C.A.A. (748/754) 6 — May 1956 June 1956 
Prototypes 2 —_ Mar. 1958 _ Cubana (755) 3 — May 1956 June 1956 

Cunard Eagle (755) 2 oe Mar. 1961 1961 

ILYUSHIN IL-18 Cunard Eagle (Bahamas) (707) 2 — Feb. 1960 Mar. 1960 
Aeroflot ? 1958 April 1959 Fred Olsen (779) 2 April 1957 
CSA 6 — Jan. 1960 April 1960 Hong Kong Airways (760) 2 — Jan. 1957 Feb. 1957 
D.L.H. (Interflug) 5 _ 1 April 1960 Hunting Clan (732) 3 — May 1955 June 1955 
Malev 4 — May 1960 May 1960 Icelandair (759) 2 _ Nov. 1956 Mar. 1957 
Tarom 4 _ 1960 1960 Indian Airlines (768) 10 — Aug. 1957 Oct. 1957 
China ? _ 1960 1960 Iranian Airways (782) 3 _— Mar. 1958 May 1958 
Ghana 6 — Dec. 1960 Jan. 1961 Iraqi Airways (735/773) a — Oct. 1955 Nov. 1955 
Air Guinée 2 Jan. 1961 Kuwait Airways (702 2 1958 June 1958 
LOT 3 —_ 1961 1961 Lanica (786) 4 —_ Jan. 1958 Feb. 1958 
Air Mali ? —_ 1961 1961 L.A.V. (749) —_ —_ Feb. 1956 Mar. 1956 

Maitland Drewery (708) 3 June 1960 Oct. 1960 

LOCKHEED ELECTRA Malayan Airways (760) 2 _ 1959 Aug. 1959 
American 32 —_ 1958 Jan. 1959 M.E.A. (732/754) 6 — 1955 Sept. 1955 
Ansett-A.N.A. 3 — a Mar. 1959 Northeast (798) 10 — 1958 Sept. 1958 
Braniff 9 _ —_ July 1959 Philippine Air Lines (784; — a —_ May 1957 June 1957 
Cathay Pacific 2 _ April 1959 April 1959 P.L.U.N.A. (769) 3 _ May 1958 Sept. 1958 
Eastern 40 Oct. 1958 Jan. 1959 S.A.S. (779)"? 2 
Garuda 3 —_ Jan. 1961 1961 Starways (708) ; 2 —_— Mar. 1961 1961 
K.L.M 11 Sept. 1959 Dec. 1959 TA.C.A. (763 786) 3 Nov. 1957 
National 15 _ — April 1959 T.A.A. (720/756)"? . 14 — Oct. 1954 Dec. 1954 
Northwest 18 — July 1959 Aug. 1959 T.C.A. (724/757) 51 — Dec. 1954 April 1955 
Pacific Southwest 4 — Nov. 1959 Nov. 1959 Tradair (707) 2 _ Jan. 1960 Jan. 1960 
Qantas a —_ Nov. 1959 Dec. 1959 Turkish Airlines (794) 5 —_ Jan. 1958 May 1958 
TEAL 3 —_ Nov. 1959 Dec. 1959 Union of Burma (761) 1 _ July 1957 Nov. 1957 
TAA 3 om —_ Nov. 1959 United Arab (739/732) 8 — Dec. 1955 Jan. 1956 
Western 12 Aug. 1959 Prototypes and non-airline . 15 July 1948 
Air Ceylon* 1 Oct. 1960 
Real Aerovias® 3 _— Mar. 1961 1961 VICKERS VISCOUNT 800 

A 1 — jan. 1961 — Aer Lingus (808) 7 — May 1957 June 1958 
Prototypes, etc 4 _ Dec. 1957 —_ All Nippon Airways (828). 6 — July 1961 _ 

Ansett-A.N.A. (832/812) . 5 _ Feb. 1959 Mar. 1959 

LOCKHEED JETSTAR Austrian Airlines (837) 6 _ Feb. 1960 Mar. 1960 
Corporate, etc. 26 — ae nd July 1961 B.E.A - 24 _ Feb. 1957 Mar. 1957 
U.S.A.F./U.S.N. 13 — 1961 1961 B.EA (806 19 —_ Mar. 1958 May 1958 
Prototypes 2 Sept. 1957 (804 831/833)" _ 

Cubana (818) 3 — Nov. 1958 Aug. 1959 

MAX HOLSTE SUPER Continental (812) 13 _ May 1958 May 1958 

BROUSSARD Eagle (Bermuda) (805) 2 _ Dec. 1957 — 
Ansett-A.N.A _ 6 1961 1961 Ghana Airways (838) 3 _ May 1961 — 
East-West = 4 —_ om K.L.M. (803) 9 _ June 1957 July 1957 
MacRobertson Miller _ 2 _ _ Lufthansa (814) 10 _ Oct. 1958 Dec. 1958 
Prototypes 2 Spring 1960 Maritime (805) 1 June 1959 

N.Z.N.A.C. (80 4 — Dec. 1957 Feb. 1958 

NIPPON YS-11 Pakistan Intnl 5 Jan. 1959 Feb. 1959 

Prototypes 2 _ Oct. 1961 _ S.A.A. (813) 7 _ Oct. 1958 Dec. 1958 
Sudan Airways (831) 1 _ June 1959 June 1959 

S.A. CARAVELLE TAA. (816) 2 _ May 1959 June 1959 
Air France (IIl)* 33 -— Mar. 1959 May 1959 V.A.S.P. (827) ‘ as 6 — Oct. 1958 Dec. 1958 
S.A.S. (I/IA/I) 14 4 April 1959 May 1959 Prototypes and non-airline .. 5 _ Dec. 1957 = 


Aircraft on long-term lease are listed under lessee 
and subtracted from lessors’ fleets 
Five each by Fokker and Fairchild 
Includes one F-27B freighter 
One Herald 100 leased from makers for service in 
May 1961 

Leased from K.L.M 


* Purchased from American Airlines 

* Ten ordered as Series |, two as !A, later converted. 
* Leased from S.A.S. for four years 

* Leased from Air France 

* Includes VC10 and Super VC10 derivative 

‘® Dates apply to Airwork operation 


* Dates apply to Transair 804s; Hunting Clan used 
832s from June 1959 and Airwork took delivery of 
831s in February 1959 

‘2? Three 720 leased from T.A.A. by Ansett. 

* Leased from Fred Olsen 

'* Leased from makers, ex-Capital Airlines 
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Commercial Aircraft . . . 


Turbine Transports of the World 


ALLISON CONVAIR. Conversions of the Convair 340/440 family 
with Allison 501D-13 turboprops (Electra powerplants) have 
proved of principal interest to U.S. corporate owners. The 
Lake Central Airways plan to acquire five is temporarily in 

E abeyance, but the total of 18 conversions made, or on order, & 
includes five for the F.A.A.; 12 had been delivered by February, 
1961 The prototype conversion flew on Jan. 19, 1960, and the 
type certificate was obtained in April. PacAero at Santa Monica 
is responsible for the conversion, which includes increased tail- 
plane, fin and rudder area, and improved soundproofing. 
Optional tankage is available for a maximum range of 
2.950 naut. miles with a 780-lb. payload. 


ANTONOV AN-I10A. This big Russian turboprop, designed for 
operation from short, unprepared fields, has been introduced on 
a number of new services in recent months, including several 
in the far North. The standard model is the An-10A with 100 
seats, but cargo versions are also in service. Nothing has been 
heard recently of the projected An-16, with a 10-ft. longer 
fuselage for 130 penanines A military version, with ron Antonov An-24 (lvchenko turboprop). 
loading ramp and a tail turret, is designated the An-12. 


: Miami; Jan. 15, 1961, first Argosy operation on Logair contract 
; ae | from Tinker A.F.B.; Feb. 23, 1961, first commercial freight 
service, Miami-San Juan daily return. 

The makers have recently revised the AW.670 Air Ferry and 
114-seat Airbus versions of the design, which has a new fuselage 
to provide a 58 ft. by 15 ft. by 7 ft. 1 in, hold for eight cars 
and 32 passengers. For high-frequency short-range operations, 
the undercarriage would be fixed. A 25,000-lb, payload could 
be carried for 140 naut. miles. 


AVRO 748. Route-proving trials with the first production model of 
this twin-Dart 40/48-seat feederliner should begin in the autumn, 


following certification in July. The prototype (G-APZV) flew FES. 
on Jne. 24, 1960, 18 months after the project was announced, aes 


and has completed over 250 hr. of flight testing to date. A 
second prototype (G-ARAY) has recently joined the flight-test 
programme. Production of the first 10 (including one Series 2 
with the bigger Dart R.Da.7s) is well advanced, and work on a 
further 50 has been authorized. The first and second produc- 
tion 748s should be at the makers’ flight test airfield at Wood- 
ford by the end of this month. 

Important events in the Avro 748 story have been its adoption 
‘4 by the Indian Air Force for construction at Kanpur (as the 
; Avro 757 in a military version of the Series 2), orders from 
Skyways, B.K.S. and Aden Airways, Special Category C. of A. 
on Sept. 6, 1960, and, last month, the contract from Aerolineas 
Argentinas for nine Series Is. An executive version, the 748X, 


has been planned, with extra fuel for a 2.250-mile range. 


Armstrong Whitworth Argosy (Rolls-Royce Dart). 


ANTONOV AN-24. Flight trials of this 32/40-seat twin-turboprop 
feederliner began in 1959 or early 1960 and it is expected to 
go into service with Aeroflot as an Il-14 replacement later this 
year. The design follows Antonov custom, with a high wing 
having anhedral on the outer panels. The engines are reported 
to be 2,000-s.h.p. units designed by Ivchenko and, at an 

estimated gross weight of 35,000 Ib., the An-24 is in the same 

class as the Avro 748, Dart Herald and F-27. Cruising speed 
is reported to be 286 knots and the range about 1,000 naut 
miles. Span is 88 ft. 7 in., length 80 ft. 4 in. and wing area 

678 sq. ft 


ARMSTRONG WHITWORTH AW.650 ARGOSY. Since the 
beginning of this year the Argosy has been in service with 
Riddle Airlines, which has ordered seven and is the first operator 
of the type. Development up to this point, including construc- 
tion of 10 examples, was a Hawker Siddeley Group private 
venture at an estimated cost of £15 million. Significant dates 
in the Argosy history are: Jan. 8, 1959, first flight; Feb. 23, 1959, 
provisional Riddle order announced: September, 1960, certifica- 
tion testing completed; December, 1960, award of British and 
U.S. type certificates and delivery of first Argosy (N6501R) to 


Above, Avro 748 (Rolls- 
Royce Dart). 


Left, Antonov An-10A 
(Ilvchenko Al-20). 
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Boeing 707-320 
(Pratt & Whitney 
JT4A-9). 


AVRO 758. This designation applies to a variant of the Avro 748 
with a high wing and rear-loading doors suitable for air- 
sropeins, which has been projected primarily for the Indian Air 

orce. 


a AVRO 761/771. Design studies have been made for a short-haul 

. turbofan transport which Avro might undertake as a private 
venture. The 761 would have Rolls-Royce engines, and the 771 
would have Bristol Siddeley BS75s; in other respects the 
projects are similar, with a low, swept wing, two rear-mounted 
engines and accommodation for about 60 passengers. (See our 
issue for Sept. 9, 1960.) 


BOEING 707-120/120B. No new orders for the original 106/179-seat 
< variant of the Boeing jet transport family (first flown Dec. 20, 
| 1957) have been recorded in the past 12 months, but the 
iow turbofan-powered 120B has passed from first flight to scheduled 
service during the year. The first 707-120B flew on Jne. 22, 
1960, and began its F.A.A. certification testing on Sept. 6. Some 
320 flight hours later, at the beginning of March, 1961, the 
-120B was certificated for operation at 258,000 Ib. gross weight, 
and entered service with American Airlines on Mar. 12. All 
ane ae but the first 707-120B are being produced for American Airlines 
oe eae by converting -120s to have the JT3D-1 turbofan engines, inner- 
Sv wing leading-edge glove and additional Krueger-type leading- 


edge flaps 
Sai The seven short-fuselage Qantas 707-138s are also to be 
Re converted to “ B”™ standard, with the existing JT3C-6 engines 
ie converted to JT3D-1-MC6. Three more 707-138Bs to be built 
age 7, Qantas are the only other aircraft of this type at present on 
order. 


BOEING 707-220. Production of the 707-220, a domestic model 
with JT4A turbojets, was limited to five for Braniff Airways. 


= BOEING 707-320/320B. A few 144/189-seat 707-320s have still to 
be delivered, principally on re-orders from original customers. 
The -320, first flown on Feb. 15, 1959, was the first Inter- 
continental model, with longer fuselage, bigger wing and 
15,800-lb. JT4A-3 turbojets. During the past year most existing 
707s have been modified at Renton or by the airlines to have 
the 35-in. fin extension, ventral fin, and fully boosted rudder, 
and the 16,800-lb. JT4A-9 or 17,500-lb. JT4A-11 has been 
introduced. 

In February, Boeing announced an order from Pan American 
; for five 707-320Bs, described as the World’s longest-range jet- 
; , liner with a 15% improvement over the -320. imensionally 
similar to the -320, but with a small wing-span extension, the 
“B” has 18,000-Ib. JT3D-3 turbofans and improved leading- 
and trailing-edge flaps. The full-span leading-edge flaps will be 
hinged to have a slotted effect and the trailing edge will include 
a plain flap over the root fillet. Deliveries of yy model are 
to begin in 1962. (See our issue for Dec. 2, 1960 


BOEING 707-420. Production is continuing with a Conway- 
engined Intercontinental model, ordered by six airlines to date. 
The tail modifications, now standardized and retrofitted on all 
Boeing 707s, were first developed on the B.O.A.C. -420s during 
the early part of 1960, to improve the overall handling charac- 
teristics and control at low speeds. The 707-420 first flew on 
May 19, 1959, and was in service in March, 1960: B.O.A.C.’s 
fully modified 707-436 was certificated on Apr. 27, 1960. 


BOEING 707-520B. For 1963-64 delivery, Boeing offer an enlarged 
707, with a 12-ft. fuselage extension; inner-wing leading-edge 
glove; full-span slotted flaps partial flap blowing 

neat on the trailing edge; and P. . JT3D-SA or R.-R. Conway 

R.Co.42/2 turbofans. The weight would be about 

350,000 Ib. and the space-limited payload, 49,000 Ib. Maximum 

range operation of the 707-520B would allow three-sector round- 

the-World flights to be made. (See our issue for Dec. 2, 1960.) 


BOEING 720/720B. The medium-haul member of the Bocing jet 


family continues to sell well, particularly in its turbofan-powered 
“B” variant. Changes introduced on the 90/149-seat 720, 
which first flew on Nov. 23, 1959, were a shorter fuselage, inner 
segment leading-edge flaps, inner-wing glove, lighter under- 
carriage, lightweight JT3C-7 or JT3C-12 turbojets, taller fin and 
ventral fin. Three 720s were used in the certification programme, 
which started on Jan. 18, 1960; scheduled service began on 
Jly. 5, 1960. 

The first 720B flew on Oct. 6, 1960, and was certificated early 
in March for services to begin on Mar. 12 by American Airlines 
It differs from the 720 in having JT3D-1 turbofans and higher 
permissible gross weights. 


BOEING 727. The most important event of 1960 in the transport 


aircraft field was Boeing's decision to go ahead with the triple- 
jet, short-medium-haul 88/120-seat 727—a decision that was 
made easier to reach by orders for 40 each from Eastern and 
United. Early this year Lufthansa became the first overseas 
customer for the 727 with an order for 12. 
The 727 departs from the 707/720 family in the arrangement 
of its three 14,000-lb. P. & W. JT8D-1 turbofans at the rear 


Boeing 727 (Pratt & Whitney JT8D-1). 


two in fuselage side pods, and one in the rear fuselage itself 
with a dorsal intake. The fuselage—of circular cross-section 
is of the same diameter as the upper lobe of the 720 fuselage, 
however, and much tooling will be common to both. Many 
of the airframe accessories will also be common to the two 
types. Among the less conventional features of the design are 
the ventral airstairs giving main access to the cabin; a ventral 
fin to “ provide a positive indication of the maximum rotation 
of the aeroplane for the shortest take-off distance,”’ triple-slotted 
flaps and slotted and Krueger-type leading-edge 
flaps. 

Boeing investigated 150 different designs over 44 years and 
tunnel-tested 68 of these before deciding on the layout of the 
727. Production is now being initiated at Renton, with the first 
metal to be cut in June and a first-flight target date of Novem- 
ber, 1962. Three production aircraft will be used for the test 
programme and airline deliveries are expected to begin towards 
the end of 1963. 


(Continued on page 407) 


Boeing 720B & Whitney 
JT3D-1). 
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only THE DECCA NAVIGATOR provides safe lateral separation 
in the crowded airspace of today 
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ROLLS-ROYCE LIMITED - DERBY - ENGLAND 
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for civil aviation 


The Rolls-Royce Aero Engine Division is the largest organisation 
in Europe producing aero engines for civil use. Over 

37,000 people are employed in the design, development and 
manufacture of turbine engines which are in service 

with, or on order for, over 90 airlines and many 
other operators throughout the world. 


ROLLS-ROYCE GAS TURBINES CHOSEN FOR 
ARMSTRONG WHITWORTH ARGOSY - AVRO 748 
BOEING 707-420 - CANADAIR FORTY-FOUR 
DE HAVILLAND COMET - DE HAVILLAND TRIDENT 
DOUGLAS DC-8 - FOKKER & FAIRCHILD F.27 
GRUMMAN GULFSTREAM - HANDLEY PAGE DART HERALD 
NAMC YS-11 + SUD-AVIATION CARAVELLE 
VICKERS VANGUARD - VICKERS VISCOUNT 
VICKERS VC.10 


AVON TURBO JET CONWAY BY-PASS JET SPEY BY-PASS JET 


AERO ENGINES MOTOR CARS DIESEL AND PETROL ENGINES ROCKET MOTORS NUCLEAR PROPULS/ON 
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The *Armstrong Whitworth Argosy C Mk. 1 for the Royal 
Air Force Transport Command will be fitted with Marconi 


AD2300B Doppler Navigator and Track Guide Computer. 


* They will also be fitted with the Marconi AD712 Automatic Direction Finder. 


MARCONI 


AIRPORT AND AIRCRAFT RADIO SYSTEMS 


MARCONI!'S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD - ESSEX - ENGLAND 
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HYDRAULICS 


ELECTRICS 


DE-ICING 


| Duplicated 2,500-3,000 p.s.i. system powered 
by three pumps to operate u/c, nosewheel 
steering, brakes and flaps Electric power 
pack for emergency use 


| 


Four 6 kW. engine-driven generators for 


28V. D.C.; two invertors for A.C. supply and | 


three alternators for de-icing current 


Two exhaust heat exchangers provide hot air 
for wings; electric heaters for tail unit, engine 
intakes and propeller. Nesa glass windscreen. 


dP 4.2 } 2,500 p.s.i. system powered by two pumps for | Primary 28V. D.C. system for two engine- | Wing and tail by chordwise rubber boots 
u/c, brakes, nosewheel steering and optional | driven generators, plus two alternators for | energized by engine-bleed air 
propeller brakes (plus manual emergency | 115V. A.C. and a third alternator for 200V 
pump for u/c) | A.C. for engine and propeller de-icing 
Two or | Utility and auxiliary 3,000 p.s.i. systems, engine | Four 30 kVA. three-phase Westinghouse | Wing and intakes anti-icing by engine-bieed 
engine- and electric pump-powered for u/c, brakes, alternators for 115-200V. 400-cycle A.C. | air; de-icing mats on tail. Nesa glass wind- 
flaps, spoilers and nosewheel steering Rectifiers for 28V. D.C., and 36 amp.-hr. | screen 
battery | 
| 
tioning Dual system from two engine-driven pumps, | Primary A.C from three engine-driven 
for u/c, n/w steer, brakes, flaps, flying controls generators with D.C. through transformer- | 
and rear airstairs rectifiers Electric operation of forward 
airstairs | 
ors. dP | Two Vickers Inc. pumps power main 3,000 p.s.i Westinghouse 40 kVA. three-phase 400-cycle | Thermal anti-icing of wing by ram-air passed 
system for u/c, brakes, nosewheel steer, alternators with Sundstrand drive for 115V | over engine tail-pipes; tail unit by hot air from 
cargo door and swing-tail operation, with A.C. plus variable frequency A.C. from | dual heater system; electric de-icing for intakes, 
emergency compressed-air system for u/c and Westinghouse 60 kVA. generators and 28V | propellers, screen and elevator horn balances. 
brakes D.C. through rectifiers | 
» turbo- | Four Vickers Inc. engine-driven pumps for | Four 40 kVA. General Electric engine-driven | Wing and intakes anti-iced by engine-bleed air; 
air. dP dual 3,000 p.s.i. system for flaps, u/c, spoilers, generators provide 115/208V. 400-cycle A.C.; electric tail unit de-icing; Nesa glass screen 
v.1, tailplane, brakes and n/w steering: flaps four G.E. transformer-rectifiers for 28V. D.C fog removal and air-biast rain removal 
and spoilers operate from either system and Nickel Cadmium 28V. battery 
| 
engine- | Three independent 3,000 p.s.i. systems powered | Three B.T.H. A.C. generators for 400-cycle | Airframe de-icing, including engine and air 
ground by three Vickers-Sperry pumps, with inde- three-phase 115/200V. A.C. and, through intakes, by engine-bleed air. Electric film 
pendent stand-by, to operate flying controls, three rectifiers, 28V. D.C screen de-icing 
u/c, brakes, flaps, droop l.e., slats, air brakes 
and life dumpers 
red by | Main 3,000 p.s.i. system from two Vickers Inc Four 20 kVA. engine-driven Jack and Heintz | Wings, tail unit and intakes by engine-bleed 
plicated engine-driven pumps and electrically driven generators for three-phase 115/200V. 400- air; Nesa giass screen and air-blast rain 
ar-cycle pumps for auxiliary system, for u/c, flaps, cycle constant frequency A.C. and four G.E removal 
power controls, n/w steering and brakes: 50-amp. transformer-rectifiers for 28V. D.C 
separate electrically powered system for 
spoilers 
ressors. | NO HYDRAULICS. Two independent 3,300 | 24-28V. D.C. from two Bendix engine-mounted | Wing and tail unit by Goodrich rubber boots. 
P.s.1. pneumatic systems with Dunlop engine- generators and secondary three-phase 115V Electrical de-icing of intakes, propellers, 
driven compressors for u/c, brakes and n/w 400-cycle A.C. from two Bendix invertors spinners and windshield 
steering Jack and Heintz (D.C.) and Westinghouse 
(A.C.) accessories for U.S, models 
» super- | Two N.Y. Air Brake engine-driven pumps for | Two Jack and Heintz engine-driven generators | B.F. Goodrich pneumatic boots for wings and 
esearch 1,500 p.s.i. system (Skydrol) for flaps, u/c for 28V. D.C. and two Leland 1,500 V.A tail; windscreen by electric elements 
ap air brakes, n/w steer, propeller brake, wind- invertors; two Sonotone 24V. nickel-cadmium 
am air screen wipers and airstairs storage batteries 
2 p.s.i. | 3,000 p.s.i. system supplied by two Lockheed | Two 28V. 6 kW. D.C. generators (one each | Wing, fin and tailplane by hot air from engine 
pumps, for u/c, flaps, n/w steering, brakes engine). Four 24V. batteries for starting, exhaust heat exchanger. Electrical system for 
general and emergency use windscreen 
hrough | 3.000 p.s.i. system with two NP-25 engine- | Eight 12 kW. engine-driven generators for | Electro-thermal de-icing of wing, fin, tailplane, 
driven pumps and two 2,100 p.s.i. stand-by 24V. D.C., and four 8 kW. alternators and an propellers, spinners and windscreen. Engine- 
nitrogen-charged accumulators for u/c, brakes, invertor for single-phase A.C and two bleed air for intake de-icing. 
flaps, n/w steering and windscreen wipers invertors for 3-phase A.C. 
n com- | Two independent 3,000 p.s.i. systems with | Four General Electric engine-driven 60 kVA. | Airframe de-icing by engine-bleed air. Electric 
4 two three Vickers Inc. electrically driven pumps generators for 120/208V. 400-cycle 3-phase de-icing for windscreen and propellers. 
1S dP for power controls, flaps, u/c, brakes, n/w A.C., and two Westinghouse rectifiers for 
stecring 28V. D.C.; 24V. battery 
s. Two | Independent 3,000 p.s.i. systems from engine- | Two 400-amp. starter-generators and two 12V. | Pneumatic boots for wing and tail Engine- 
».s.i driven pumps (auxiliary 2,300 p.s.i. systems batteries for D.C.; two 1,500 V.A. 3-phase bleed air for intakes. Hot air for windscreen. 
from electric pump) for flaps, speed brake, invertors for D.C.; one 250 V.A. and one 
u/c, brakes, elevators and control boost 100 V.A. transistorized invertor 
ving by | Hydraulic operation of flaps, undercarriage and | Two 6 kW. engine-driven generators and a | Goodrich-Kieber Colombes pneumatic wing 
sound- brakes 28V. 35 a.h. storage battery in the fuselage and tail de-icing Liquid protection of 
nose propellers 
cluding | 3,000 p.s.i. system for flaps, u/c, n/w steering, | Two 12 kW. engine-driven generators and two | Hot air wing and tail de-icing using combustion 
» at dP brakes, propeller brakes, windscreen wipers 24 a.h. batteries for 28V. D.C. Two 25 kVA heaters. Electric de-icing of windscreen, 
om one | and ground cooling blower and one 0.5 kVA. invertors and four 30 kVA propellers and intakes 
‘frequency-wild” alternators. 
Electric flap operation 
| 
driven | Twin 2,500 p.s.i. systems (each with electrically | Two Auxilec engine-driven 30V. D.C. genera- | Wings, tail unit and intakes by engine-bleed 
powered stand-by) for flying controls, u/c, tors provide 28.5V. D.C. and 115V. 400-cycle air 
wheel brakes, flaps, spoilers, nosewheel A.C. through two invertors. 26V. A.C. avail- 
steering, airstairs and feel simulators able also through transformer | 
" De | British Messier 4,000 p.s.i. system for u/c, | Eight 50 kVA. engine-driven alternators for | Wings by hot air from engine heat-exchanger; 
dP 6.55 brakes, n/w steer, flaps, control ground locks 200V. A.C. “ frequency-wild "’ power and tail unit, spinners and intakes by electric 
and “q”™ feel. APU for ground operation 28V. D.C. through transformer-rectifiers elements 
A.P.U.-driven alternator for ground operation 
lowers. | Duplicated 3,000 p.s.i. system powered by four | Six Rotax variable frequency 50 kVA. alterna- | Wings by engine heat exchangers. Alternator on 
dP 65 engine-driven pumps for u/c, flaps, brakes, tors provide 208V. A.C. and, via four trans- Nos. 1 or 4 engine provides current for tail 


n/w steering, airstairs and propeller brakes 


| 
ressors. | Two independent 3,000 p.s.i. systems for u/c, 


humidi- 
ergency 


former/rectifiers, 28V. D.C. for main electrical 
demand 


unit, Spraymats and Triplex windscreen. Elec- 
tric cyclic for propellers, spinners and engines. 


brakes, n/w steering, slats, flaps, spoilers and } 
v.i, tailplane. Emergency ram-air turbine 


Plessey/Westinghouse electrical system with 
four 40 kVA. constant-speed engine-driven 
generators to give 115/200V. 400-cycle 3-phase 
A.C Emergency ram-air turbo alternator 
28V. D.C. supply with split source. 


Wing, tail and powerplant by engine-bleed air. 
Nesa glass windscreen 
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TURBIN 


AIRCRAFT 


STRUCTURE 


FUEL SYSTEM 


UNDERCARRIAGE 


ARMSTRONG-WHITWORTH ARGOSY 


Semi-monocoque, open-ended fuselage. Two- 
spar mass boom wing in five sections. Twin 
tail booms. 


Ten bag tanks between spars. Capacity 3,300 
1G. Two-point pressure refuelling at 300 
g.p.m. 


Dowty oleos, backwards retracting, with twin 
main and steerable nosewheels. Dunlop disc 
brakes and Maxarets. T: 32 ft. 6 in 
25 ft. Sin. Tyre pressure 88 p.s.i 


AVRO 748 


Circular-section fuselage. Two-spar wing in 
one piece each side, attaching to integral wing 
fuselage centre-section Principal materials 
L.65, 1.72, L.73 and L.77 aluminium alloys. 


One integral tank each wing. Capacity 1,100 
1G. Gravity refuelling (pressure optional). 


Twin-wheel British Messier main legs retract 
forwards into nacelles. Steerable twin nose- 
wheel folds forwards. T: 24 ft. 9 in 

20 ft. 1 in. Tyre pressure 40 p.s.i 


BOEING 707 INTERCONTINENTAL 


Double-bubble semi-monocoque fuselage; close- 
spaced frames, stringers and skins of aluminium 
alloys. Two-spar wing in two main panels 
joined by fuselage-width centre-section; 
multi-panel tapered skins. 


Three integral tanks in each wing and/or one in 
each root and bladder tank in centre-section. 
Capacity 11,280 1.G. (120); 19.607 1.G. (320, 
420); 9,780—13,400 1.G. (720). Four-point 
pressure refuelling at 1,500 U.S. g.p.m. 


Four-wheel bogie main units, inwards retracting 
and twin-wheel steerable nosewheel; anti- 
skid units ficced. T: 22 ft. 1 in. B: 59 ft 


BOEING 727 


Semi-monocoque circular-section fuselage with 
Z-section frames and top-hat stiffeners. Two- 
spar wing assembled as one piece, through 
fuselage. Spars carry shear loads; skins and 
stringers carry bonding loads. 


Integral tanks in wing torsion box. Capacity 
829 1.G. Pressure refuelling. 


Loud Manufacturing main oleos retract sideways 

into fuselage; Menasco steerable nose oleo 
retracts forwards; twin wheels on all units 
Nosewheel brake and main wheel anti-skid 
units. T: 18 ft. 9in. B: 53 ft. Zin 


CANADAIR CL-44D.. 


Circular-section semi-monocoque fuselage with 
hinged tail. Two-spar wing in two main units 
joined at fuselage centre-line. Stiffened, stress- 
carrying upper and lower skins. Principally 
2075-T and 2024-T 


Six-bay integral tanks in wings; capacity 8,520 
1.G. Optional six-cell bag tank in centre- 
section; capacity 1,6201.G. Pressure refuelling 
at 500 U.S. g.p.m. 


Four-wheel bogie mair units, backwards retract- 
ing, and steerable twin-wheel nosewheel. 
Hydraulic brakes. Bendix anti-skid. T: 31 ft 
B: 49 ft. 11 in. Tyre pressure 160 p.s.i. 


CONVAIR 880/990 


Quasi-elliptical section fuselage with heavy- 
gauge 2024 alloy skin. Three-spar wing with 
built-up spars and machine-tapered skins; 
2024-T4 lower skin , 7075 upper skin 


Two integral tanks in each wing give basic 880 
capacity of 8,970 1.G.; centre-section tanks in 
880-M to give capacity of 10,508 1.G.; shock- 
body tanks in 990 to give capacity of 13,049 
1.G. Four-point pressure refuelling at 1,000 
g-P.m. 


Cleveland oleos for four-wheel main bogies, 
inwards retracting Twin-wheel steerable 
nosewheel, forwards retracting Goodyear 
(880) or Bendix (880-M, 990) wheels and 
brakes, Hydro-Aire anti-skid (proportional on 
880-M, 990). T: 18 fe. 105 in. B: 52 ft. 11 in 
Tyre pressure 120-140 p.s.i 


DE HAVILLAND TRIDENT 


Circular-section monocoque fuselage Two- 
spar wing with third spa® over centre-section 
and inner wings. Naturally aged Al-Cu 
alloys for skins and stringers. 


Two-bay integral tank in each wing. Optional 
centre-section tank. Capacity 3,840 1.G. 


DOUGLAS DC-8 


Monocoque elliptical-section fuselage. Close- 
spaced frames and stringers 75ST, skins 75 and 
14ST6. Three-spar wing with roll-tapered 
75ST skins. 


Four integral tanks each wing, one in centre- 
section. Bag tanks in wing fillets. Capacity 
14,654 1G. (Srs. 10/20), 19,481 1.G. (Srs. 
30/40/50). Four-point pressure refuelling at 
1,200 U.S. g.p.m. 


FOKKER F.27 


Semi-monocoque oval-section fuselage. Two- 
spar wing comprising centre-section, outer 
panels and tips, with Redux bonding. Principal 
materials 75ST6 and 24ST4. 


Two integral tanks in wings. Capacity 795 1.G 
Gravity refuelling (pressure optional) at 80 
£.p.m. 


Four-abreast main wheel units pivot through 
90° and fold sideways. Offset Automotive 
Products n/w folds sideways. Dunlop wheels, 
tyres, brakes. T:19ft.1 in. B: 44 ft. Oin 


Four-wheel bogie main units with Cleveland 
oleos, inwards retracting with castoring rear 
trucks for taxiing Twin-wheel steerable 


nosewheel Bendix wheels and brakes 
T: 20 fe. 10 in. B: 57 fe. Sin. Tyre pressure 


or Goodyear twin wheels, tyres and pneumatic 
brakes and Maxarets. T: 23 ft. 7} in. B 
28 fc. 8 in. Tyre pressure 80 p.s.i 


~ GRUMMAN GULFSTREAM 


Semi-monocoque circular-section fuselage. Wing 

in two outer panels with centre-section 
carrying engine nacelles; main torsion box 
has integral machined skins. 


Integral tanks in wing torsion box. Capacity 
1.290 Water-methanol tanks outboard 
of main fuel tanks. Capacity 701.G. Gravity 
refuelling. 


Bendix main wheel oleos, with twin Goodyear 

wheels, retract forwards into nacelles; 
steerable twin nosewheel retracts forwards 
Westinghouse Decelostats. T: 24 ft. 2 in. 
B: 19 fc. 9 in 


HANDLEY PAGE HERALD 


Stressed-skin compound-radius section fuselage. 
Three-spar wing c/s and two-spar outer wings 
with detachable tips. Spot-welding and 
sandwich construction throughout airframe. 


Four bag tanks in centre-section and integral 
tank in each outer wing. Capacity 1,080 |.G. 
Gravity refuelling (pressure optional) at 120 
£-P.m. 


Twin-wheel Electro-Hydraulics nose and main 

units. Steerable nosewheel Goodyear 
wheels, tyres and brakes T: 22 fe B 
25 fe. 10 in. (29 fe. 4 im. Srs. 200). Tyre 
pressure 58 p.s.i 


ILYUSHIN IL-18 MOSCOW 


Circular-section monocoque fuselage. Three- 
spar main wing section, 72-ft. span, and two- 
spar extension planes. Fail-safe construction. 


Integral tanks between spars in outer planes, 
20 bag tanks in inner wing. Capacity 5,200 
1G. Four-point pressure refuelling. 


Four-wheel bogie main units, forwards retract- 

ing into inboard nacelles, and forwards- 
retracting twin-wheel steerable nosewheel 
Hydraulic brakes. T: 29 ft.6in. B: 41 ft. 11 in 
Tyre pressure 113 p.s.i 


LOCKHEED ELECTRA 


Semi-monocoque circular-section fuselage. Two- 

spar box-beam wing in two units and c/s 
integral with fuselage. integrally stiffened 
wing panels are machined extrusions. 


Two integral tanks between spars. Capacity 
4,596 1.G. (5,429 1.G. optional). Single-point 
pressure refuelling at 350 U.S. g.p.m. 


Forwards retracting main and nose gear, both 
incorporating dual wheels. Goodrich wheels 
and brakes. T: 31 fe. 2 in. B: 37 ft. Tyre 
pressure 114 p.s.i. at max. landing weight 


LOCKHEED JETSTAR 


Circular-section semi-monocoque fuselage of 
fail-safe design using small 24ST skin panels. 
Torsion box wing in two halves attaching to 
fuselage frames. 


Integral tank in each wing half. Capacity 
1,395 1.G. External glove tanks on each wing, 
total capacity 832 1.G. Pressure refuelling at 
200 U.S. g.p.m 


Main oleos with twin wheels retract sideways 
into centre-section; steerable nose oleo with 
twin wheels retracts forwards. T: 12 ft. 4 in 
B: 20 fr. 8 in 


MAX HOLSTE SUPER BROUSSARD 


Semi-monocoque fuselage of roughly rect- 
angular cross-section with curved sides. 
Torsion box wing in two halves attached to 
separate centre section. Fabric covered 
control surfaces 


Six light-alloy tanks in wings; gravity refuelling. 
Capacity 396 1.G. 


Semi-independent main cleo pneumatic shock 
absorbers retract backwards into fuselage- 
side housings: Oleo pneumatic self-stabilizing 
nosewheel. Hydraulic brakes. T: 9 ft. 10 in. 
B: 18 ft. Tyre pressure 54 p.s.i 


NAMCO YS ti 


Circular-section semi-monocoque _ fuselage 
Straight-tapered torsion-box wing in two 
sections joining centre-section through fuselage. 
Fail-safe construction. 


Integral tanks in wings outboard of nacelles 
Capacity 1,005 1.G.; optional bag tanks inboard 
of nacelles, capacity 490 |.G. Water-methanol 
tank in port wing, capacity 105 1.G. 


Forwards retracting main and nosewheel oleos 
with low pressure tyres. Brakes and anti- 
skid units. T: 28 ft. Zin. B: 30 fe. 11 in 


POTEZ 840 


Monocoque circular-section fuselage. Straight 
tapered single-spar fail-safe wing in two 
halves attached to fuselage centre-section 


Integral tanks in each wing. Capacity 350 |.G. 
Gravity refuelling. 


Messier main wheel oleos retract sideways 
into wing Nosewheel retracts forwards 
into fuselage. 


SUD-AVIATION CARAVELLE 


Circular-section monocoque fuselage. Torsion- 
box wing structure with three spars, built in 
two pieces joined on fuselage centre line 


Two integral tanks in each wing. Capacity 
4,125 1.G. Two-point pressure refuelling at 
500 g.p.m. 


Hispano-Suiza oleos for four-wheel bogie main 
units, and steerable twin n/w. Dunlop Maxarets 
Hispano wheels, tyres and brakes. T: 17 ft 
B: 38 ft. 7 in. Tyre pressure 124 p.s.i 


SHORT BELFAST 


Semi-monocoque fuselage of comp d-radius 


section. Box-spar wing in two main units 
joined to centre-section integral with fuselage. 


Integral tanks between spars. Capacity 10,090 
1.G. Two-point pressure refuelling at 600 g.p.m. 


VICKERS VANGUARD 


Double-bubble monocoque fuselage. Torsion- 
box wing with three shear webs and integrally 
machined upper and lower skin-stringer panels. 


Two integral tanks in each wing. Capacity 
5,100 1.G. Single-point pressure refuelling at 
600 g.p.m. 


VICKERS VC10 


Double-bubble monocoque fuselage. Torsion- 
box wing in five sections, with c/s built into 
lower half of fuselage. Four shear webs and 
integral-machined wing panels. 


Three integral tanks in each wing and one in 
centre-section, between spars. Capacity 
17,300 1.G. Two-point pressure refuelling at 
1,000 g.p.m. 


Eight-wheel Electro-Hydraulics main bogies 
retract forwards into fuselage-side blisters 
Twin-wheel nosewheel. T: 19 ft. 4 in. B 
48 fc. 11) in. Tyre pressure 115 p.s.i 
Vickers main and steerable nose oleos, ail 
forwards retracting Dunlop or Goodyear 
wheels, orakes and anti-skid. T: 30 ft. 3 in 
B: 40 ft. 65 in. Tyre pressure 105-123 p.s.i 
Four-wheel main bogies, inwards retracting; 
twin-wheel steerable nosewhee!l forwards 
retracting. Dunlop wheels, disc brakes and 
Maxarets. T: 21 ft. 3 in. B: 66 ft. Tyre 
pressure 115 p.s.i 
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SINE TRANSPORT ENGINEERING DETAILS 


| | 
| FLYING CONTROLS | FLAPS, AIR BRAKES | CABIN CONDITIONING HYDRAULICS ELECTRICS 
with twin | All ‘manual Three-section ailerons with spring | Double-siotted flaps in two segments each side. | Three Godfrey engine- driven blowers. Godfrey | Duplicated 2,500-3,000 p.s.i. system powered | Four 6 kW. engine-drive erators f T 
inlop disc and geared tabs. Four-part elevator with | No air brakes | cold-air unit. dP 5.5 p.s.i | by three pumps to operate u/c, nosewheel 28V. D.C.; two invertors for supply and f 
6 in. B geared, spring and trim tabs. Rudders with | | steering, brakes and flaps. Electric power three alternators for de-icing current " 
spring and geared tabs. Smiths S.E.P.2 a/p. | | pack for emergency use 
gs retract | All manual, with set-back ‘hinges: and horn- Fowler-type in one piece each side, with | Two Godfrey engine-driven blowers. dP 4.2 | 2,500 p.s.i. system powered by two pumps for Primary 28V. D.C. system | two eng WV 
win nose- balanced rudder. Gear tab on each aileron and additional trailing edge tab to increase drag in p.s.i | u/c, brakes, nosewheel steering and optional driven generators, plus two alternators for eners 
9 in. B trim tab on one. Gear trim tabs on both landing. Electrically operated. No air brakes propeller brakes (plus manual emergency 115V. A.C. and a third alternator for 200V 
elevators. Spring and trim tabs on rudder | pump for u/c) A.C. for engine and propeller de-icing 
retracting | Aerodynamically balanced manual low-speed “‘Double- slotted trailing edge i in two portions on | Air-cycle or vapour-cycle system Two or | Utility and auxiliary 3,000 p.s.i. systems, engine Four 30 kVA. three-phase Westinghouse | Wing 
eel; anti- ailerons, separate high-speed ailerons and each wing. Four (120/320/420) or eight (720) three turbocompressors powered by engine- and electric pump-powered for u/c, brakes, alternators for 115-200V. 400-cycle AC . 
9 ft differential spoilers. Manual elevators, fully segments of |.e. flap. Inboard and outboard bleed air. dP 8.6 p.s.i flaps, spoilers and nosewheel steering. Rectifiers for 28V. D.¢ and 36 amp.-hr scree 
powered rudder Electrically v.i. tailplane spoilers on upper surface of each wing, also | battery 
Bendix PB-20D a/p acting as air brake up to 320 k. LA.S | 
t sideways | Hydraulically powered ailerons (aerodynamic- Triple-slotted t.e. flaps, retractable |.e. slats | Engine-bleed air for dual cycle air-conditioning Dual system from two engine-driven pumps, | Primary A.C, from three  engine-driver 
rose oleo ally balanced for manual emergency), spoilers outboard and Krueger flaps inboard, covering dP 8.6 p.s.i. for u/c, n/w steer, brakes, flying controls generators with D.C. through transformer 
all units (differential to assist lateral control), rudder whole span. and rear airstairs. rectifiers. Electric operation of forward 
anti-skid and elevators. ‘‘q" feel. Variable-incidence airstairs. 
tailplane 
is retract- | Fully manual, with servo operation. Spring- | Double-slotted Fowler-type flaps in two | Two Godfrey engine- deen compressors. dP | Two Vickers Inc. pumps power main 3,000 p.s.i Westinghouse 40 kVA. three-phase 400-cycle | The 
osewheel. loading in aileron and rudder circuits and portions on each wing. No air brakes 6.55 p.s.i system for u/c, brakes, nosewheel steer, alternators with Sundstrand drive for 115¥ | ove 
T: 31 fe hydraulic artificial feel system for elevator cargo door and swing-tail operation, with A.C. plus variable frequency A.C. from dua 
s.i. Ailerons “‘up"’ assisted by spoilers in upper emergency compressed-air system for u/c and Westinghouse 60 kVA. generators and 28V prope 
surface up to 200 knots. Bendix PB-20H a/p brakes D.C. through rectifiers 
n bogies, | Fully manual inboard ailerons with . servo cabs. Double-slotted Fowler-type flaps in three pieces | Hamilton Standard Freon system. Two turbo- | Four Vickers Inc. engine-driven pumps for | Four 40 kVA. General Electric engine-driven | Wing a 
steerable and differentially operated inner and outer each side. Four-piece |.e. slats on each wing compressors driven by engine-bleed air. dP dual 3,000 p.s.i. system for flaps, u/c, spoilers, generators provide 115/208V. 400-cycle A.C elect 
Goodyear spoilers. Manual rudder (880), power boost interconnected with flaps on 880-M and 990 8.3 p.s.i v.i. tailplane, brakes and n/w steering; flaps four G.E. transformer-rectifiers for 28V. D.C. | fog re 
reels and (880-M) and hydraulic-manual with “‘q” feel Four upperwing spoilers ahead of flaps, and and spoilers operate from either system. and Nickel Cadmium 28V. battery | 
tional on (990) Manual elevator with servo tabs u/c as air brake up to max. speed | 
ft. 11 in Hydraulic v.i. tailplane with electric and manual | 


back-up. Bendix PB-20G or Sperry S.P. 30 a/p 


inners only at hi igh apeeds Double- slotted flaps in four sections, intercon- | D.H. air-conditioning system fed by engine- | Three independent 3,000 p.s.i. systems powered | Three B.T.H. A.C. generators for 400-cycle } Airfrar 


through | Two-section 


itcomotive All-moving t/p, geared elevator. Triplicated nected drooping |.e. Lift dumpers forward of bleed air. Provision for APU for ground by three Vickers-Sperry pumps, with inde- three-phase 115/200V. A.C. and, through intak 
p wheels, hydraulic actuators close to all controls inner flaps, spoilers ahead of outer flaps. U/c use. dP 8.25 p.s.i pendent stand-by, to operate flying controls, three rectifiers, 28V. D.C | scree 
Oin Smiths-Kelvin/Sperry flight control system and reverse thrust used as air brakes u/c, brakes, flaps, droop |.e., slats, air brakes | 
and lift dumpers. 
Cleveland | Interconnected two-piece ulaentaaee ate side ‘Double slotted fees in four portions. Two Four Douglas turbocompressors powered ow Main "3,000 p.s.i. system from two Vickers Inc. | Four 20 kVA. engine-driven Jack and Heinez | Wings 
ring rear outer portions operate through pre-loaded fixed |.e. slots each side, inboard of pylons engine-bleed air for identical duplicated engine-driven pumps and electrically driven generators for three-phase 115/200V. 400- | air; ? 
steerable torque link from hydraulically boosted inners Four upper wing spoilers linked with nose- system Carrier Corp. freon vapour-cycle pumps for auxiliary system, for u/c, flaps, cycle constant frequency A.C. and four GE rem 
brakes at low speeds only Hydraulically boosted wheel to destroy lift refrigeration. dP 8.77 p.s.i power controls, n/w steering and brakes; 50-amp. transformer-rectifiers for 28V. D.C 
pressure rudder. Manual elevator with aerodynamic separate electrically powered system for | 
tabs, and v.i. tailplane. Sperry S.P. 30 a/p spoilers 
Dunlop | Manual, sede nemnicaily Selegeed ailerons wie. Single- slotted flaps in one piece each side, | Two engine-driven Celica compressors NO HYDRAULICS. Two independent 3,300 | 24-28V. D.C. from two Bendix engine-mounted | Wire 
yneumatic trim, spring and servo tabs; manual aero- electrically actuated. No air brakes dP 4.16 p.s.i p.s.i. pneumatic systems with Dunlop engine- generators and secondary three-phase 115V. | Elect 
+ in. B dynamically balanced elevator and rudder, the driven compressors for u/c, brakes and n/w 400-cycle A.C. from two Bendix invertors spinne 
latter with geared and trim tabs. Smiths steering Jack and Heintz (D.C.) and Westinghouse 
S.E.P.2 a/p (A.C.) accessories for U.S. models 
Goodyear | Manual, aerodynamically balanced cies fowler flaps in one piece :e each side from fuselage | Pressurization by Godfrey engine-driven super- | Two N.Y. Air Brake engine-driven pumps for | Two Jack and Heintz engine-driven generators | BF G 
nacelles: elevators and rudder Spring tabs both to aileron. Main u/c as speed brake. charger in starboard nacelle, with AiResearch 1,500 p.s.i. system (Skydrol) for flaps, u/c, for 28V. D.C. and two Leland 1,500 V.A tail; ¥ 
forwards. ailerons; trim tabs port aileron and both APU stand-by AiResearch bootstrap air brakes, n/w steer, propeller brake, wind- invertors; two Sonotone 24V. nickel-cadmium 
fe. 2 in elevators Combined spring/trim tab on cycle conditioning and emergency ram air screen wipers and airstairs. storage batteries. 
rudder; Sperry SP-20 or Collins AP-101E a P. ventilation 
and main | Rod-, cable- and ‘chain-operated. Spring- cabbed Fowler-type ye flaps in one piece > each side. No | Two engine-driven compressors. dP 4.2 p.s.i. | 3,000 p.s.i. system supplied by two Lockheed | Two 28V. 6 kW. D.C. generators (one each | Wing 
Goodyear ailerons and rudder, spring and geared tabs on air brakes pumps, for u/c, flaps, n/w steering, brakes. engine). Four 24V. batteries for starting, | exhe 
ft B elevators general and emergency use } winds 
0). Tyre 
is retract- | Manual, rod-operated, aerodynamically balanced | Single-slotted flaps in one piece on each wing Pressurization by engine-bleed air through | 3,000 p.s.i. system with two NP-25 engine- | Eight 12 kW. engine-driven generators for Electr 
forwards- ailerons, elevators and rudder; trim tabs on No air brakes heat exchangers. dP 7.1 p.s.i driven pumps and two 2,100 p.s.i. stand-by 24V. D.C., and four 8 kW. alternators and an prope 
osewheel elevator and rudder, spring tab on rudder nitrogen-charged accumulators for u/c, brakes, invertor for single-phase A.C. and two | bleed 
4 ft. 11 in only. Autopilot flaps, n/w steering and windscreen wipers. invertors for 3-phase A.C 
ear, both | Hydraulically boosted ailerons, elevators and | High-lift Fowler-type flaps in one piece each AiResearch system. Two engine-driven com- | Two independent 3,000 p.s.i. systems with | Four General Electric engine-driven 60 kVA | Airfrar 
ch wheels rudder, with manual by-pass and manual trim side pressors Freon vapour-cycle and two three Vickers Inc. electrically driven pumps generators for 120/208V. 400-cycle 3-phase | de-i 
ft. Tyre Bendix PB-20E a/p independent air-cycie cooling systems. dP for power controls, flaps, u/c, brakes, n/w A.C., and two Westinghouse rectifiers for 
eight 6.5 p.s.i steering 28V. D.C.; 24V. battery 
sideways | Hydraulically boosted ailerons and elevators. | Flaps in two pieces each side. Full-span auto- Engine-bleed air through heat exchangers Two | Independent 3,000 p.s.i. systems from engine- | Two 400-amp. starter-generators and two 12V | Preuma 
oleo with Manual, aerodynamically balanced rudder matic leading edge slats. Speed brake under air-cycle refrigeration units. dP 8.9 p.s.i driven pumps (auxiliary 2,300 p.s.i. systems batteries for D.C.; two 1,500 V.A. 3-phase | bleed 
2 ft. 4 in Variable incidence elevator and trim tabs in fuselage and provision for drag chute from electric pump) for flaps, speed brake, invertors for D.C.; one 250 V.A. and one 
ailerons and rudder. Lear L-102 a/p u/c, brakes, elevators and control boost. 100 V.A. transistorized invertor 
tic shock | All manual system, cable operated. Aero- | Slotted flaps in two sections each side. No | Unpressurized cabin with air conditioning by | Hydraulic operation of flaps, undercarriage and Two 6 kW. engine- driven | generators ond a | Goods 
fuselage- dynamically balanced ailerons, elevators and air brakes individual ventilators and glass wool sound- brakes. 28V. 35 ah. storage battery in che fuselage | and 
stabilizing rudder proofing nose. prope 
10 in. 
= 
neel oleos | Fully manual system, with tabs on all contro! “Fowler- -type flaps in two sections each side. | Four engine-driven superchargers including | 3,000 p.s.i. system for flaps, u/c, n/w steering, | Two 12 kW. engine- driven generators and two | Hota 
and anti- surfaces. Space provision for autopilot No air brakes one stand-by to provide pressurization at dP brakes, propelier brakes, windscreen wipers 24 ah. batteries for 28V.0.C. Two 25 kVA. | heate 
11 in of 4.16 p.s.i. Ground conditioning from one and ground cooling blower. and one 0.5 kVA. invertors and four 30 kVA. | props 


“frequency-wild” a'iternators 


| 
| 


Electric flap operation. 


engine. 


sideways | All manual system. Tabs on all curfeces. | Light- Double-slorted flaps 


n three sections each | Pressurized, dP 4.16 p.s.i 


forwards weight autopilot fitted side. No air brakes 
ogie main | Hydraulically powered two-piece ailerons, red. “Slotted flaps in ‘four sections each side. Spoilers AiResearch system Two « compressors driven | Twin 2,500 p.s.i. systems (each with electrically | Two Auxilec engine-driven 30V. D.C. genera- | Wings 
Maxarets der and elevator, with artificial feel. Lear above and below each wing ahead of flaps on by engine-bleed air. dP 8.05 p.s.i powered stand-by) for flying controls, u/c, tors provide 28.5V. D.C. and 115V. 400-cycle | air 

T: 17 fe L-102 a/p Caravelle Vi R/VII/X wheel brakes, flaps, spoilers, nosewheel | A.C. through two invertors. 26V. A.C. avail- | 

4 p.s.i | steering, airstairs and feel simulators. able also through transformer | 

n bogies | Manually operated full-servo tabs on all surfaces Fowler-t -type flaps in one piece each side. Two- | Four Godfrey engine- driven blowers De | British Messier 4,000 p.s.i. system for u/c, | Eight 50 kVA. engine- haan alternators for | Wing 

. blisters Spring feel for ailerons and rudder; Hobson piece upper-wing spoilers Havilland Freon vapour-cycle cooling. dP 6.55 brakes, n/w steer, flaps, control ground locks 200V. Cc. “ frequency-wild power and | tail 
4in. B “q" feel unit for elevators p.s.i and “q" feel. APU for ground operation. 28V. D.C. through transformer-rectifiers eleme4, 
i A.P.U.-driven alternator for ground operation 

oleos, ail | Manually operated through push-pull rods wich. Constant-chord Fowler-type flaps in four | Two Godfrey Roots-type engine-driven blowers Duplicated 3,000 p.s.i. system powered by four | Six Rotax variable frequency 50 kVA alterna- | Wings 
Goodyear | aerodynamic balance and spring tabs Collins sections per side. No air brakes Cooling by air-cycle refrigeration dP 6.5 | engine-driven pumps for u/c, flaps, brakes, tors provide 208V. A.C. and, via four trans- | WNos 

) fc. 3 in AP-103 or Smiths S.E.P.2 a/p p.s.i n/w steering, airstairs and propeller brakes. former/rectifiers, 28V. D.C. for main electrical | wnit 

23 p.s.i | demand. trie 
etracting; | Fully powere, with sectionalized surfaces and Fowler-type flaps in five sections per side Four Lysholm engine-driven compressors | Two independent 3,000 p.s.i. systems for u/c, | Plessey/Westinghouse electrical system with | Wing 
forwards individual actuators for each section operated Full span leading edge slats. Three spoilers Freon vapour-cycle conditioning and humidi- | brakes, n/w steering, slats, flaps, spoilers and four 40 kVA. constant-speed engine-driven Ness ¢ 
rakes and by duplicated independent control systems above each wing. fication system Liquid oxygen emergency v.i. tailplane. Emergency ram-air turbine. generators to give 115/200V. 400-cycle 3-phase | 

fe. Tyre Artificial feel. Elliott-Bendix PB20 a/p. system. dP 9.0 p.s.i | A Emergency ram-air turbo alternator | 


28V. D.C. supply with split source 
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STRUCTURE FUEL SYSTEM UNDERCARRIAGE FLYING CONTROLS FLAPS, AIR BRAKES | c 

SY Semi-monocoque, open- -ended fuselage. Two- Mr bag tanks between spars. Capacity 3,300 | Dowty oleos, backwards retracting, with twin | All manual. Three-section ailerons with spring | Double-slotted flaps in two segments each side | Three 
spar mass boom wing in five sections. Twin G. Two-point pressure refuelling at 300 main and steerable nosewheels. Dunlop disc and geared tabs. Four-part elevator with No air brakes | cold- 
tail booms ames brakes and Maxarets. T: 32 ft. 6 in. geared, spring and trim tabs. Rudders with 

25 ft. Sin. Tyre pressure 88 p.s.i. spring and geared tabs. Smiths S.E.P.2 a/p. | 

Circular-section fuselage. Two-spar wing in | One integral tank each wing. Capacity 1,100 | Twin-whee! British Messier main legs retract | All manual, with set-back hinges and horn- | Fowler-type in one piece each side, with | Two ¢ 
one piece each side, attaching to integral wing I Gravity refuelling (pressure optional). forwards into nacelles. Steerable twin nose- balanced rudder. Gear tab on each aileron and additional trailing edge tab to increase drag in p.s.i 
fuselage centre-section Principal materials wheel folds forwards. T: 24 ft. 9 in. B: trim tab on one. Gear trim tabs on both landing. Electrically operated. No air brakes 
L.65, 1.72, L.73 and 1.77 aluminium alloys 20 ft. 1 in. Tyre pressure 40 p.s.i. elevators. Spring and trim tabs on rudder 
Doubie- bubble semi-monocoque fuselage; close- | Three integral tanks in each wing and/or one in | Four-wheel bogie main units, inwards retracting | Aerodynamically balanced manual low-speed | Double-slotted trailing edge in two portions on | Air-cy 
spaced frames, stringers and skins of aluminium each root and bladder tank in centre-section. and twin-wheel steerable nosewheel; anti- ailerons, separate high-speed ailerons and each wing. Four (120/320/420) or eight (720) three 
alloys. Two-spar wing in two main panels Capacity 11,280 1.G. (120); 19.607 1.G. (320/ skid units ficced. T: 22 ft. 1 in. B: 59 fe differential spoilers. Manual elevators, fully segments of |.e. flap. Inboard and outboard bleed 
joined by fuselage-width centre-section; 420); 9,780—13,400 1.G. (720) Four-point powered rudder. Electrically v.i. tailplane. spoilers on upper surface of each wing, also 
multi-panel tapered skins pressure refuelling at 1,500 U.S. g.p.m Bendix PB-20D a/p. acting as air brake up to 320 k. LAS 
Semi-monocoque circuler- section fuselage with | Integral tanks in wing torsion box. Capacity | Loud Manufacturing main oleos retract sideways | Hydraulically powered ailerons (aerodynamic- | Triple-siotted t.e. flaps, retractable |.e. slats | Engine 
Z-section frames and top-hat stiffeners. Two- 5,829 1.G. Pressure refuelling into fuselage; Menasco steerable nose oleo ally balanced for manual emergency), spoilers outboard and Krueger flaps inboard, covering dP 8. 
spar wing assembled as one piece, through retracts forwards; twin wheels on all units. (differential to assist lateral control), rudder whole span 
fuselage Spars carry shear loads; skins and Nosewhee! brake and main wheel anti-skid and elevators. ‘‘q" feel. Variable-incidence 
scringers carry b banding loads units. T: 18 ft. 9 in. B: 53 fe. 3 in. tailplane. 

Circular-section semi-monocoque fuselage with | Six-bay integral tanks in wings; capacity 8,520 | Four-wheel bogie mair. units, backwards retract- Fully manual, with servo operation. Spring- | Double-slotted Fowler-type flaps in two | Two CG 
hinged tail. Two-spar wing in two main units LG Optional six-cell bag tank in centre- ing, and steerable twin-wheel nosewheel. loading in aileron and rudder circuits and portions on each wing. No air brakes 6.55 p 
joined at fuselage centre-line. Stiffened, stress- section; capacity 1,6201.G. Pressure refuelling Hydraulic brakes. Bendix anti-skid. T: 31 ft. hydraulic artificial feel system for elevator. 
carrying upper and lower skins. Principally at 500 U.S. g.p.m B: 49 fe. 11 in. Tyre pressure 160 p.s.i. Ailerons ‘“‘up” assisted by spoilers in upper 
2075-T and a0a4-+ surface up to 200 knots. Bendix PB-20H a/p. 

Quasi-elliptical section fuselage with heavy- | Two integral tanks in each wing give basic 880 | Cleveland oleos for four-wheel main bogies, Fully manual inboard ailerons with servo tabs | Double-slotted Fowler-type flaps in three pieces | Hamilt 
gauge 2024 alloy skin. Three-spar wing with capacity of 8,970 |.G.; centre-section tanks in inwards retracting. Twin-wheel steerable and differentially operated inner and outer each side. Four-piece l.e. slats on each wing compr 
built-up spars and machine-tapered skins; M to give capacity of 10,508 I.G.; shock- nosewheel, forwards retracting. Goodyear spoilers. Manual rudder (880), power boost interconnected with flaps on 880-M and 990 8.3 p.s 
2024-T4 lower skin , 7075 upper skin body tanks in 990 to give capacity of 13,049 (880) or Bendix (880-M, 990) wheels and (880-M) and hydraulic-manual with “q” feel Four upperwing spoilers ahead of flaps, and 

LG. Four-point pressure refuelling at 1,000 brakes, Hydro-Aire anti-skid (proportional on (990) Manual elevator with servo tabs u/c as air brake up to max. speed 
gpm 880-M, 990). T: 18 ft. 10} in. B: 52 fc. 11 in. Hydraulic v.i. tailplane with electric and manual 
Tyre pressure 120-140 p.s.i. back-up. Bendix PB-20G or Sperry S.P. 30 a/p. 

Circular-section monocoque fuselage. Two- | Two-bay integral tank in each wing. Optional | Four-abreast main wheel units pivot through | Two-section ailerons, inners only at high speeds Double-slotted flaps in four sections, intercon- | D.H. a 
spar wing with third spar over centre-section | centre-section tank. Capacity 3,840 1.G. 90° and fold sideways. Offset Automotive | All-moving t/p, geared elevator. Triplicated | ected drooping |.e. Lift dumpers forward of | bleed 
and inner wings Naturally aged Al-Cu Products n/w folds sideways. Dunlop wheels, hydraulic actuators close to all controls. inner flaps, spoilers ahead of outer flaps. U/c use 
alloys for skins and stringers tyres, brakes. T:19ft.1 in. B: 44 ft. Oin. Smiths-Kelvin/Sperry flight control system. and reverse thrust used as air brakes 

Monocoque elliptical-section fuselage. Close- | Four integral tanks each wing, one in centre- | Four-wheel bogie main units with Cleveland | Interconnected two-piece ailerons each side; | Double-slotted flaps in four portions. Two | Four C 
spaced frames and stringers 75ST, skins 75 and section. Bag tanks in wing fillets. Capacity oleos, inwards retracting with castoring rear outer portions operate through pre-loaded fixed l.e. slots each side, inboard of pylons engine 
14576. Three-spar wing with roll-tapered 14,654 1.G. (Srs. 10/20), 19,481 1.G. (Srs. trucks for taxiing win-wheel steerable torque link from hydraulically boosted inners Four upper wing spoilers linked with nose- system 
75ST skins 30/40/50). Four-point pressure refuelling at nosewheel Bendix wheels and brakes at low speeds only. Hydraulically boosted wheel to destroy lift refrige 
1,200 U.S. g.p.m. T: 20 fe. 10 in. B: 57 fe. Sin. Tyre pressure rudder. Manual elevator with aerodynamic 
148-168 p.s.i tabs, and v.i. tailplane. Sperry S.P. 30 a/p. 

Semi-monocoque oval-section fuselage. Two- | Two integral tanks in wings. Capacity 795 1.G. | Dowty main and steerable nose oleos. Dunlop | Manual, aerodynamically balanced ailerons with Single-slotted flaps in one piece each side, | Two | 
spar wing comprising centre-section, outer Gravity refuelling (pressure optional) at 80 or Goodyear twin wheels, tyres and pneumatic trim, spring and servo tabs; manual aero- electrically actuated. No air brakes dP 4.1 
panels and tips, with Redux bonding. Principal | g.p.m. brakes and Maxarets. T: 23 ft. 74 in. B: | dynamically balanced elevator and rudder, the 
materials 75ST6 and 24ST4 28 ft. 8 in. Tyre pressure 80 p.s.i. latter with geared and trim tabs. Smiths 

S.E.P.2 a/p. 

Semi-monocoque circular-section fuselage. Wing | Integral tanks in wing torsion box. Capacity | Bendix main wheel oleos, with twin Goodyear | Manual, aerodynamically balanced ailerons, | Fowler flaps in one piece each side from fuselage | Pressur 
in two outer panels with centre-section 1.290 LG Water-methanol tanks outboard wheels, retract forwards into nacelles; elevators and rudder Spring tabs both to aileron. Main u/c as speed brake. charge 
carrying engine nacelles; main torsion box of main fuel tanks. Capacity 701.G. Gravity steerable twin nosewheel retracts forwards. ailerons; trim tabs port aileron and both APU 
has integral machined skins refuelling. Westinghouse Decelostats. T: 24 ft in. elevators. Combined spring/trim tab on cycle 

B: 19 ft. 9 in. rudder; Sperry SP-20 or Collins AP-101E a/p. ventila 

Stressed- skin compound-radius section fuselage. | Four bag tanks in centre-section and integral | Twin-wheel Electro-Hydraulics nose and main Rod-, cable- and chain-operated. Spring-tabbed | Fowler-type flaps in one piece each side. No | Two en 
Three-spar wing c/s and two-spar outer wings tank in each outer wing. Capacity 1,080 |.G. units. Steerable nosewheel. Goodyear ailerons and rudder, spring and geared tabs on air brakes. 
with detachable tips Spot-welding and Gravity refuelling (pressure optional) at 120 wheels, tyres and brakes. T: 22 fe. 8B: elevators. 
sandwich construction throughout airframe. g.p.m 25 ft. 10 in. (29 ft. 4 in. Srs. 200). Tyre 

pressure 58 p.s.i 

Circular-section monocoque fuselage. Three- | Integral tanks between spars in outer planes, | Four-wheel bogie main units, forwards retract- | Manual, rod-operated, aerodynamically balanced Single-siotted flaps in one piece on each wing Pressuri 
spar main wing section, 72-ft. span, and two- 20 bag tanks in inner wing. Capacity 5,200 ing into inboard nacelles, and forwards- ailerons, elevators and rudder; trim tabs on No air brakes. heat e: 
spar extension planes. Fail-safe construction LG our-point pressure refuelling. retracting twin-wheel steerable nosewheel. elevator and rudder, spring tab on rudder 

Hydraulic brakes. T: 29 ft.6in. B: 41 ft. 11 in. only. Autopilot. 
Tyre pressure 113 p.s.i. 

Semi-monocoque circular-section fuselage. Two- | Two integral tanks between spars. Capacity | Forwards retracting main and nose gear, both | Hydraulically boosted ailerons, elevators and | High-lift Fowler-type flaps in one piece each | AiResez 
spar box-beam wing in two units and c/s 4,596 1.G. (5,429 1G. optional). Single-point incorporating dual wheels. Goodrich wheels rudder, with manual by-pass and manual trim. side. presso 
integral with fuselage. integrally stiffened pressure refuelling at 350 US. g.p.m. and brakes. T: 31 ft. 2 in. B: 37 ft. Tyre Bendix PB-20E a/p. indepe 
wing panels are machined extrusions pressure 114 p.s.i. at max. landing weight 6.5 p.s 

Circular-section semi-monocoque fuselage of | Integral tank in each wing half. Capacity | Main oleos with twin wheels retract sideways Hydraulically boosted ailerons and elevators. | Flaps in two pieces each side. Full-span auto- | Engine- 
fail-safe design using small 24ST skin panels 1,395 1G. External glove tanks on each wing, into centre-section; steerable nose oleo with anual, aerodynamically balanced rudder. matic leading edge slats. Speed brake under air-cyc 
Torsion box wing in two halves attaching to total capacity 832 ie Pressure refuelling at twin wheels retracts forwards. T: 12 ft. 4 in Variable incidence elevator and trim tabs in fuselage and provision for drag chute 
~ fuselage frames S. g.p.m B: 20 ft. 8 in ailerons and rudder. Lear L-102 a/p. 

Semi-monocoque fuselage of roughly rect- | Six light-alloy tanks in wings; gravity refuelling. | Semi-independent main oleo pneumatic shock | All manual system, cable operated. Aero- Slotted flaps in two sections each side. No | Unpres: 
angular cross-section with curved sides Capacity 396 1.G. absorbers retract backwards into fuselage- | dynamically balanced ailerons, elevators and | air brakes. individ 
Torsion box wing in two halves attached to side housings: Oleo pneumatic seif-stabilizing rudder. proofir 
separate centre section Fabric covered nosewheel. Hydraulic brakes. T: 9 ft. 10 in. 
contro! surfaces B: 18 ft. Tyre pressure 54 p.s.i. 

Circular-section semi-monocoque fuselage Integral tanks in wings outboard of nacelles. | Forwards retracting main and nosewhee! oleos Fully manual system, with tabs on all control | Fowler-type flaps in two sections each side Four e 
Straight-tapered torsion-box wing in two Capacity 1,005 |.G.; optional bag tanks inboard with low pressure tyres. Brakes and anti- surfaces. Space provision for autopilot. No air brakes one st 
sections joining centre-section through fuselage. of nacelles, capacity 490 1.G. Water-methanol skid units. T: 28 ft. 3 in. B: 30 ft. 11 in. of 4.16 
Fail-safe construction tank in port wing, capacity 105 1.G engine 

Monocoque eirediar-escsion fuselage. Straight | Integral tanks in each wing. Capacity 350 1.G. | Messier main wheel oleos retract sideways | All manual system. Tabs on all surfaces. Light- | Double-slotted flaps in three sections each | Pressuri 
tapered single-spar fail-safe wing in two Gravity refuelling. into wing. Nosewheel retracts forwards weight autopilot fitted. side. No air brakes 
halves attached to fuselage centre-section into fuselage. 

Cireuler- section monocoque fuselage. Torsion- | Two integral tanks in each wing. Capacity | Hispano-Suiza oleos for four-wheel bogie main | Hydraulically powered two-piece ailerons, rud- | Slotted flaps in four sections each side. Spoilers | AiResea 
box wing structure with three spars, built in 4,125 1G. Two-point pressure refuelling at units, and steerable twin n/w. Dunlop Maxarets. der and elevator, with artificial feel. Lear above and below each wing ahead of flaps on by eng 
two pieces joined on fuselage centre line 500 g.p.m. Hispano wheels, tyres and brakes. T: 17 ft. L-102 a/p Caravelle Vi R/VII/X. 

B: 38 ft. 7 in. Tyre pressure 124 p.s.i. 

; Semi-monocoque fusslage of compound-radius | Integral tanks between spars. Capacity 10,090 | Eight-wheel Electro-Hydraulics main bogies | Manually operated full-servo tabs on all surfaces. | Fowler-type flaps in one piece each side. Two- | Four C€ 
section x-spar wing in two main units 1.G. Two-point pressure refuelling at 600 g.p.m. retract forwards into fuselage-side blisters Spring feel for ailerons and rudder; Hobson piece upper-wing spoilers Havilla 
joined to centre-section integral with fuselage Twin-wheel nosewheel. T: 19 ft. 4 in. B: q" feel unit for elevators. p.s.i 

48 fc. 114 in. Tyre pressure 115 p.s.i. 

| Double-bubble monocoque ve fusclage Torsion- | Two integral tanks in each wing. Capacity | Vickers main and steerable nose oleos, all | Manually operated through push-pull rods with | Constant-chord Fowler-type flaps in four | TwoGo 
box wing with three shear webs and integrally 5,100 1.G. Single-point pressure refuelling at forwards retracting. Dunlop or Goodyear aerodynamic balance and spring tabs. Collins sections per side. No air brakes Coolin 
| machined upper and lower skin-stringer panels 600 g.p.m wheels, brakes and anti-skid. T: 30 ft. 3 in AP-103 or Smiths S.E.P.2 a/p p.s.i 

| B: 40 ft. 64 in. Tyre pressure 105-123 p.s.i 

Double- bubble n monocoque fuselage. Torsion- | Three integral tanks in each wing and one in | Four-wheel main bogies, inwards retracting; | Fully powered, with sectionalized surfaces and | Fowler-type flaps in five sections per side. | Four | 
box wing in five sections, with c/s built into centre-section, between spars Capacity twin-wheel steerable nosewheel forwards individual actuators for each section operated Full span leading edge slats. Three spoilers Freon 
lower half of fuselage. Four shear webs and | 17,300 1.G. Two-point pressure refuelling at retracting. Dunlop wheels, disc brakes and by duplicated independent contro! systems. | above each wing. ficatior 
integral-machined wing panels Maxarets. T: 21 ft. 3 in. B: 66 fe. Tyre Artificial feel. Elliott-Bendix PB20 a/p. system 


1,000 g.p.m 


pressure 115 p.s.i. 
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CABIN CONDITIONING HYDRAULICS ELECTRICS DE-iICING 
Three Godfrey engine-driven blowers. Godfrey | Duplicated 2,500-3,000 p.s.i. system powered | Four 6 kW. engine-driven generators for | Two exhaust heat exchangers provide hot air 
cold-air unit. dP 5.5 p.s.i. | by three pumps to operate u/c, nosewheel 28V. D.C.; two invertors for A.C. supply and | for wings; electric heaters for tail unit, engine 
steering, brakes and flaps. Electric power | three alternators for de-icing current | intakes and propeller. Nesa glass windscreen. 


| pack for emergency use 
| 


Two Godfrey engine-driven blowers. dP 4.2 


p-s.t 


Air-cycle or vapour-cycle system Two or 
three turbocompressors powered by engine- 
bleed air. dP 8.6 p.s.i 


Engine-bleed air for dual cycle air-conditioning 
dP 8.6 p.s.i 


Two Godfrey engine-driven compressors 


system powered by two pumps for 
nosewheel steering and optional 
(plus 


u/c, brakes, 
propeller brakes 
pump for u/c) 


manual emergency 


Utility and auxiliary 3,000 p.s.i. systems, engine 


| 
| 
| 
| 
| 


and electric pump-powered for u/c, brakes, 
flaps, spoilers and nosewheel steering 
Dual system from two engine-driven pumps, 


for u/c, n/w steer, brakes, flaps, flying controls 
and rear airstairs 


Two Vickers Inc. pumps power main 3,000 p.s.i 


6.55 p.s.i. system for u/c, brakes, nosewheel steer, 
cargo door and swing-tail operation, with 
emergency compressed-air system for u/c and 
brakes 

Hamilton Standard Freon system. Two turbo- | Four Vickers Inc. engine-driven pumps tor 

compressors driven by engine-bleed air dP dual 3,000 p.s.i. system for flaps, u/c, spoilers, 

3 p.s.i v.t. tailplane, brakes and n/w steering; flaps 
and spoilers operate from either system 

D.H. air-conditioning system fed by engine- | Three independent 3,000 p.s.i. systems powered: 

bleed air. Provision for APU for ground by three Vickers-Sperry pumps, with inde- 

use. dP 8.25 p.s.i pendent stand-by, to operate flying controls, 
u/c, brakes, flaps, droop l.e., slats, air brakes 
and life dumpers 

Four Douglas turbocompressors powered by | Main 3,000 p.s.i. system from two Vickers Inc 

engine-bleed air for identical duplicated engine-driven pumps and electrically driven 

system Carrier Corp. freon vapour-cycle pumps for auxiliary system, for u/c, flaps, 

refrigeration. dP 8.77 p.s.i power controls, n/w steering and brakes; 
separate electrically powered system for 
spoilers 

Two engine-driven Godfrey compressors NO HYDRAULICS. Two indepen dent 3,300 

dP 4.16 p.s.i p.s.i. pneumatic systems with Dunlop engine- 
driven compressors for u/c, brakes and n/w 
steering 


Pressurization by Godfrey engine-driven super- 


Two N.Y. Air Brake engine-driven pumps for 


| 


Primary 2 28V. D.C. system for two engine- 
driven generators, plus two alternators for 
i A.C. and a third alternator for 200V 


A.C. for engine and prepelies de-icir 


chree- Westi se 


Four “30 kVA 

alternators for 115-200V. 400-cycle A.C 
Rectifiers for 28V. D.C., and 36 amp.-hr 
battery 

Primary A.C. from three  engine-driven 
generators with D.C. through transformer- 
rectifiers. Electric operation of forward 
airstairs 


Westinghouse 40 kVA 
alternators with Sundstrand drive for 115V 
A.C. plus variable frequency A.C. from 
Westinghouse 60 kVA. generators and 28V 
D.C . through rectifiers 


three-phase 400- 


“Four “40 “kVA ‘Genet al Electric engine-driven 
generators provide 115/208V. 400-cycie A.C 
four G.E. transformer-rectifiers for 28V. D.C 
and Nickel Cadmium 28V. battery | 


Three B.T.H. A.C. generators for 400-cycle 
three-phase 115/200V. A.C. and, through | 
three rectifiers, 28V. D.C 


Four 20 kVA. engine-driven Jack and Heintz 
generators for three-phase 115/200V. 400- 
cycle constant frequency A.C. and four G.E 
50-amp. transformer-rectifiers for 28V. D.C 


24-28V. D.C. from two Bendix engine-mounted 
generators and secondary three-phase 115V 
400-cycle A.C. from two Bendix 
Jack and Heintz (D.C.) and Westinghouse 
(A.C.) accessories for U.S. models 


Two Jack and Heintz engine-driven generators 


invertors. | 


Wing and tail by chordwise 
energized by engine-bleed air. 


rubber boots 


| 


Wing and intakes anti-icing by engine-bleed 
air; de-icing mats on tail. WNesa glass wind- 
screen 


| 
| 
| 
_| 


Thermal anti-icing of wing by ram-air passed 
| over engine tail-pipes; tail unit by hot air from 
| dual heater system; electric de-icing for intakes, 
| propellers, screen and elevator horn balances. 


Wing and intakes anti-iced by engine-bleed air; 
| electric tail unit de-icing; Nesa glass screen 
fog removal and air-blast rain removal 


Airframe de-icing, including engine and air 
intakes, by engine-bleed air. Electric film 
screen de-icing. 


Wings, tail unit and intakes by engine-bleed 
air; Nesa glass screen and air-blast rain 
removal 


Wing and tail unit by Goodrich “rubber boots. 
| Electrical de-icing of intakes, propellers, 
spinners and windshield. 


B.F. Goodrich pneumatic boots for wings and 


of 4.16 p.s.i 
engine 


Ground conditioning from one 


Pressurized, dP 4.16 p.s.i 


and ground cooling blower 


and one 0.5 kVA. invertors and four 30 kVA 
*frequency-wild” a!ternators. 


Electric flap operation. 


charger in starboard nacelle, with AiResearch 1,500 p.s.i. systern (Skydrol) for flaps, u/c, for 28V. D.C. and two Leland 1,500 V.A tail; windscreen by electric elements. 
APU stand-by AiResearch bootstrap air brakes, n/w steer, propeller brake, wind- invertors; two Sonotone 24V. nickel-cadmium 
cycle conditioning and emergency ram air screen wipers and airstairs. storage batteries 
ventilation 
Two engine-driven compressors. dP 4.2 p.s.i. | 3,000 p.s.i. system supplied by two Lockheed | Two 28V. 6 kW. D.C. generators (one each | Wing, fin and tailplane by hot air from engine 
pumps, for u/c, flaps, n/w steering, brakes engine) Four 24V. batteries for starting, | exhaust heat exchanger. Electrical system for 
general and emergency use windscreen. 
Pressurization by engine-bleed air dhrough 3,000 p.s.i. system with two NP_25 25 engine- | Eight 12 kW. engine-driven generators for | Electro-thermal de-icing of wing, fin, tailplane, 
heat exchangers. dP 7.1 p.s.i driven pumps and two 2,100 p.s.i. stand-by 24V. D.C., and four 8 kW. alternators and an propellers, spinners and windscreen. Engine- 
nitrogen-charged accumulators for u/c, brakes, invertor for single-phase A.C. and two bleed air for intake de-icing. 
flaps, n/w steering and windscreen wipers invertors for 3-phase A.C. 
AiResearch system. Two engine-driven com- | Two independent 3.000 p.s.i. systems with | Four General Electric engine-driven 60 kVA. | Airframe de-icing by engine-bleed air. Electric 
pressors Freon vapour-cycle and two three Vickers Inc. electrically driven pumps ye | for 120/208V. 400-cycle 3-phase de-icing for windscreen and propellers. 
independent air-cycle cooling systems dP for power controls, flaps, u/c, brakes, n/w A.C., and two Westinghouse rectifiers for 
6.5 p.s.i stecring 28V. D.C.; 24V. battery 
Engine-bleed air through heat exchangers. Two | Independent 3,000 p.s.i. systems from engine- | Two 400-amp. starter-generators and two 12V. | Pneumatic boots for wing and tail. Engine- 
air-cycle refrigeration units. dP 8.9 p.s.i driven pumps (auxiliary 2,300 p.s.i. systems batteries for D.C.; two 1,500 V.A. 3-phase bleed air for intakes. Hot air for windscreen. 
from electric pump) for flaps, speed brake, invertors for D.C.; one 250 V.A. and one 
u/c, brakes, elevators and contro! boost 100 V.A. transistorized invertor. 
Unpressurized cabin with air conditioning by | Hydraulic operation of flaps, undercarriage and | Two 6 kW. engine-driven generators and a | Goodrich-Kleber Colomb Pp ic win 
individual ventilators and glass wool sound- brakes 28V. 35 a.h. storage battery in the fuselage and tail de-icing Liquid protection of 
proofing nose. propellers 
Four engine-driven superchargers including | 3,000 p.s.i. system for flaps, u/c, n/w steering, | Two 12 kW. engine-driven generators and two | Hot air wing and tail de-icing using combustion 
one stand-by to provide pressurization at dP brakes, propeller brakes, windscreen wipers | 24 a.h. batteries for 28V. D.C. Two 25 kVA heaters. Electric de-icing of windscreen, 


propellers and intakes. 


AiResearch system. Two compressors driven 


Twin 2,500 p.s.i. systems (each with electrically 


Havilland Freon vapour-cycle cooling. dP 6.55 
p.s.t 


by engine-bleed air. dP 8.05 p.s.i powered stand-by) for flying controls, u/c, 
wheel brakes, flaps, spoilers, nosewheel 
steering, airstairs and feel simulators 

Four Godfrey engine-driven blowers De | British Messier 4,000 p.s.i. system for u/c, 


oe n/w steer, flaps, control ground locks 
and * " feel. APU for ground operation 


Two Godfrey Roots-type engine-driven blowers. 


Cooling by air-cycle refrigeration. dP 6.5 
p.s.t 

| 
Four Lysholm engine-driven compressors 


Freon vapour-cycle conditioning and humidi- 
fication system. Liquid oxygen emergency 
system. dP 9.0 p.s.i 


Duplicated 3,000 p. p.s.i. system powered by four 
engine-driven pumps for u/c, flaps, brakes, 
n/w steering, airstairs and propeller brakes 


Two Auxilec engine-driven 30V. D.C. genera- 
tors provide 28.5V. D.C. and 115V. 400-cycle 
A.C. through two invertors. 26V. A.C. avail- 
able also through transformer 


engine-driven alternators for 
200V. A.C. “ frequency-wild power and 
28V. D.C. through transformer-rectifiers 
A.P.U.-driven alternator for ground operation 


Eight 50 kVA 


Six Rotax variable frequency 50 kVA. alterna- 
tors provide 208V. A.C. and, via four trans- 
former/rectifiers, 28V. D.C. for main electrical 
demand. 


Two independent 3,000 p.s.i. systems for u/c, 
brakes, n/w steering, slats, flaps, spoilers and 
v.i. tailplane. Emergency ram-air turbine 


Plessey/Westinghouse electrical system with 
four 40 kVA. constant-speed engine-driven 
generators to give 115/200V. 400-cycle 3-phase 
A.C. Emergency ram-air turbo alternator 


| 28V. D.C. supply with split source 


Wings, tail unit and intakes by engine-bieed 


air 


Wings by hot air from engine heat-exchanger; 
tail unit, spinners and intakes by electric 
elements 


| Wings by engine heat exchangers. Alternator on 
Nos. 1 or 4 engine provides current for tail 
unit, Spraymats and Triplex windscreen. Elec- 
tric cyclic for propellers, spinners and engines. 


Wing, tail and powerplant by engine-bleed air. 
| Nesa glass windscreen, 


= 
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| 
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WEIGHTS AND PERFORMANCE—TURBOJET 


. POWER PLANT WEIGHTS WING LOADINGS 
2 Best Cost (or Typical) Cruise Speed Cruise 
AIRCRAFT ——|— | 
T.O. Basic Total Mfrs Max. Max. Max. Take-off | Landing | 
iy No. Type Power op. Fuel max. take-off | landing zero weight weight | Speed Alt. Weight Con- Speed Alc 
(each) payload fuel sumption 
"b. st. Ib Ib. Ib Ib Ib. Ib. Ib. /sq. ft. | Ib./sq. ft. | knots fc Ib knots ft 
Boeing 707-120 4 P. & W. JT3C-6 13,500 | 113,369 | 116,566 | 37,381 | 247,000 | 175,000 | 165,000 | 101.5 71.9 a _ 200,000 | 2,000 508 | 25,00 
Boeing 707-1208 4 P. & W. JT3D-1 17,000 | 120,734 | 116,566 | 37,381 | 257,000 | 185,000 | 170,000 | 106.0 76.0 — _ 200,000 | 2,775 540 25,00 
Boeing 707-320 a P. & W. JT4A-9 16,800 | 132,627 | 159,560 | 40,053 | 312,000 | 207,000 | 190,000 | 107.0 71.7 — _ 200,000 | 3,250 521 25,00 
Boeing 707-3208 4 P. & W. JT30-3 18,000 | 135,088 | 159,560 | 54,912 | 315,000 | 207,000 | 190,000 | 107.5 70.5 = _ —_ | — 518 | 25,00 
Boeing 707-420 4 R.R. Conway 508 17,500 _ 159,560 | 40,053 | 312,000 | 207,000 | 190,000 | 107.0 71.7 — — 200,000 2,690 524 25,00 
Boeing 720 4 P. & W. JT3C-7 12,000 | 105,040 | 79,227 | 34,264 | 216,000 | 175,000 | 142,000 83.0 719 — -- 180,000 | 2,075 521 | 25,00 
Boeing 7208 4 P. & W. JT3D-1 17,000 | 109,580 | 99,026 | 34,264 | 221,000 | 175,000 | 147,000 90.8 71.9 — oe 200,000 | 2,775 540 25,00 
Boeing 727 3 P. & W. JT8D-1 14,000 | 81,500 46,900 24,000 | 142,000 | 131,000 | 109,000 86.0 79.0 515 25,000 | 120,000 — 520 | 25,00 
Convair 880 (Domestic) 4 G.E. CjJ805-3 11,200 | 88,615 | 72,160 23,150 | 184,500 | 132,800 | 117,000 92.25 66.40 484 35,000 | 150,000 | 1,275 534 22,50 
Convair 880-M (Overwater) 4 | GE. Cj805-38 11,650 | 93,000| 84,554 24,165 | 192,700 | 155,000 | 121,500 96.35 77.50 484 35,000 —- | — 534 22,50 
Convair 990 (Overwater) 4 G.E. CJ805-23 16,100 | 120,560 | 105,000 | 26,440 | 244,200 | 180,000 | 154,000 | 108.5 80.0 495 35,000 | 200,000 1,455 556 21,50 
D.H. Comet 4 4 R.R. Avon 524 10,500 | 74,900 | 71,220 | 20,300 | 162,000 | 120,000 | 99,000 76.4 56.6 448 28,500 | 135,000; 1,140 
D.H. Comet 48 4 R.R. Avon 5258 10,500 | 77,200| 62,400 | 24,600 | 158,000 | 120,000 | 102,500 76.7 $8.2 462 23,500 | 135,000; 1,430 _ _ 
D.H. Comet 4C 4 R.R. Avon 5258. .. | 10,500 | 77,700} 71,200 | 24,600 | 162,000 | 120,000 | 102,500 76.4 56.6 442 33,000 | 135,000 1,090 - | — 
D.H. Trident ‘ 3 R.R. Spey (R.B.163-1) . 10,400 | 63,200| 31,720 | 22,000 | 105,000 | 100,000 | 85,500 77.4 73.6 508 32,000 | 100,000; 914 526 | 25,00 
Douglas DC-8 Srs. 10 4 P. & W. JT3C-4 .. | 13,500 | 120,999 | 117,900 | 34,030 | 273,000 | 193,000 — 98.6 69.6 471 30,000 | 220,000; — — | = 
Douglas OC-8 Srs. 20 4 P. & W. IT4A-3 15,800 | 123,757 | 117,900 | 34,030 | 276,000 | 193,000 -- 99.6 69.6 503 30,000 | 220,000; — — | — 
Douglas DC-8 Srs. 30 a P. & W. JT4A-11 17,500 | 135,378 | 156,760 | 34,360 | 315,000 | 207,000 — 109.9 72.1 514 30,000 | 220,000 ies — | _ 
Douglas DC-8 Srs. 40 4 | R.R. Conway 17,500 | 134,062 | 156,760 | 36,175 | 315,000 | 207,000 — 109.9 72.1 509 | 30,000 | 220,000; — —-j;- 
Douglas OC-8 Srs. 50 4 P. & W. JT3D-3 18,000 | 132,325 | 156,760 | 34,360 | 315,000 | 207,000 _ 109.9 72.1 503 30,000 | 220000; — — | == 
Lockheed 1329 JetScar 4 P. & W.JT-12A 3,000 | 20,030} 17,621 2,420 | 40,100; 28,700; 22,450 74.0 $3.0 430 40,000 31,000 | 342 474 | 25,00 
Sud Caravelle fii : 2 R.R. Avon 527 11,400 59,686 | 33,500 | 18,300 | 101,413 | 96,584| 78,264 64.23 61.16 414 35,000 82,000 680 432 | 25,00 
Sud Caravelle Vi 2 R.R. Avon 531 .. 12,200 | 61,225 | 33,500 | 18,141 | 105,820 | 100,780 | 79,366 67.02 63.82 428 35,000 87,000 775 | 450 25,00 
Sud Caravelle VIR 2 R.R. Avon 533R. 12,600 | 63,856 | 33,500 | 17,715 | 110,232 | 104,980 | 81,571 69.81 66.49 423 35,000 91,000; 780 | 456 | 25,00 
Sud Caravelle Vii 2 G.E. CJ-805-23C 16,100 | 66,490 | 33,500 19,490*) 114,640 | 109,180 | 85,980 72.60 69.14 424 35,000 95,000} 710 456 25,00 
Sud Caravelle X 2 P. & W. JT8D-1 14,000 | 63,820/ 38,140 17,750*| 113,540 | 108,130 | 81,570 71.90 68.48 428 35,000 93,000 695 452 25,00 
Tu-104. 2 Mikulin AM-3 19,180 60,000 | 29,430 | 166,450 | 141,100 91.2 | — 513 | 
VEB 152 4 Pirna O14-A1_ 7,275 | 64,800} 28,935 | 20,100 | 112,436 | 89,340 75.7 60.2 432 - — | 
Vickers VC10 4 R.R. Conway 540 20,250 | 138,500 | 138,000 | 38,000*| 299,000 | 199,000 | 178.000 | 106.9 70.5 42,000 | 240,000 1,675 510 | 30,00 
WEIGHTS AND PERFORMANCE—TURBOPRO 
POWER PLANT WEIGHTS WING LOADINGS 
AIRCRAFT Best Cost (or Typical) Cruise | Speed Cruise 
T.O. Basic Total Mfrs Max Max. Max Take-off | Landing —— , 
No. Type Power op. Fuel max take-off | landing zero weight weight } 
(each) payload fuel Speed Alc. Weight | Con- | Speed Alt 
sumption| 
e.h.p. Ib. Ib. Ib Ib Ib. Ib. Ib./sq. ft. | Ib./sq. fe. | knots fc Ib Lg.J/h knots ft 
Allison-Convair 2 Allison 501-D13D 3,750 | 33,050} 11,792} 13,950 53,200 | 50.670} 47,000 57.8 55.1 305 20,000 48,000 261 | 305 20,0C 
A.W. 650 Argosy 4 R.R. Dart 526 .. 2,100 i 26,400 | 28,000 ,000 76,000 60.0 55.5 266 20,500 79,000 350 | 244 | 15,0 
Antonov An-10A 4 Ivchenko A1-20. 4,015 22,600 | 32,000 | 121,500 88.0 325 26,000 
Avro 748 Srs. 1 2 R.R. Dart 514 1,740 | 19,444 8,800 | 9,666 33,000 | 33,000; 29,110 “5 “5 230 20,000 31,000 156 = | -- 
Avro 748 Srs. 2 2 R.R. Dart 531. : 2,105 20,344 8,800 9,666 36,000 | 35,500} 30,010 45.25 44.65 252 25,000 34,000 156 == 
Breguet 941C a4 Turbomeca Turmo . 1,250 26,345 | 11,580 | 12,346 44,092 | 39,683 49.6 45.0 216 — — 
7 Bristol Britannia 320 4 Bristol Proteus 765 4,450 | 93,631 | 68,376 | 30,000 | 185,000 | 137,000 | 128,000 89.2 67.0 349 21,000 | 150,000 765 360 23,00 
Canadair CL-44D (Cargo) 4 R.R. Tyne 515 5,730 ,000 | 81,500 | 65,000*| 205,000 | 165,000 | 155,000 99.0 79.6 343 21,000 | 175,000 730 343 20,00 
Canadair CL-44D wens. ) 4 R.R. Tyne 515 5,730 | 102,000 | 81,500 | 37,000 | 205,000 | 165,000 | 139,000 99.0 79.6 350 20,000 | 165,000; 715 352 17,00 
Canadair 540 2 Napier Eland 504A 3,500 34,061 13,614 | 12,939*| 53,200 50,670 | 47,000 57.9 55.1 278 14,000 48,000 | 309 278 4,00 
i Fairchild F-27 2 R.R. Dart 511-7E 1,720 | 23,002 9,000 | 10,194 39,000 | 37,500/ 35,200 51.7 50.0 236 20,000 35,000 156 — | - 
Fairchild F-27A 2 R.R. Dart 528-7E 2,105 23,526 9,000 | 10,194 42,000 | 37,500; 35,700 55.7 50.0 262 20,000 38,000 181 —_ — 
Grumman Gulfstream 2 R.R. Dart 529 2,190 | 21,900} 10,460 4,270 35,100 | 33,600} 26,170 57.2 548 302 25,000 27,500 168 302 25,00 
H.P.R.7 Herald 100 .. 2 R.R. Dart 527 2,105 | 24,420 8,640 | 10,290 | 40,000| 39,500; 36,000 45.1 446 229 23,000 38,000 166 237 15,0€ 
iA H.P.R.7 Herald 200 .. 2 R.R. Dart 527 _ .. 2,105 24,958 8,640 | 12,040 40,000 | 39,500 | 37,000 45.1 446 229 23,000 38,000 166 237 15,00 
Hyushin l-18B 4 Ivchenko Al-20 .. 4,015 | 61,730 | 42,770| 30,865 | 135,600 89.1 330 26,250 350 
Lockheed Electra ; 4 Allison 501-D13 3,750 | 60,800 43,700 23,000 | 116,000 | 95.650) 86; 89.2 73.5 353 20,000 85,000 553 353 20,0€ 
M.H. 260 S. Broussard 2 Bastan IV i 986 11,940 3,650 8,560 | 21,600} 20,720/ 20,050 36.4 35.0 187 10,000 21,380 90 210 10,0C 
Namco YS-11. 2 R.R. Dart 542 3,060 31,966 | 12,220; 12,125*| 50,265 | 48,047) 44,092 49.4 47.2 250 20,000 47,600 210 261 15,00 
Potez 840 4 Astazou Il 554 9,450 2,730 5,280 16,760 15,860 14,480 44.0 42.0 270 18,000 16,700 70 285 15,00 
Short Belfast 4 R.R. Tyne R.Ty. 42 5,730 | 111,000 | 80,720 85,000 | 218,000 | 205,000 | 196,000 88.5 83.0 — _— 170,000 _ 325 20,00 
Sipa Presence 2 Astazou Il 554 6,953 2,645 3,530 10,736 | 10,736 091 30.3 30.3 173 20,000 10,736 35 224 20,00 
Tupolev Tu-114 4 NK-12M 10,000 134,000 | 55,100 | 396,800 | 275,600 120.3 400 36,000 460 
Vickers Viscount 700D a R.R. Dart 510 1,740 | 38,358 | 15,736 | 11,800 | 64,500 57,500; 50,168 67.0 59.7 272 18,000 | 57,000 335 276 12,00 
Vickers Viscount 810 4 R.R. Dart 525 1,990 | 43,000; 15,200} 14,500 | 72,500 .000 | 57,500 75.4 66.4 309 18,000 0,000 400 | 317 12,0€ 
Vickers Vanguard I 4 R.R. Tyne 512 5,545 85,500 | 41,040 | 37,000 | 146,500 | 130,500 | 122,500 96.0 88.3 358 20,000 | 135,000 710 367 15,0¢ 
WEIGHTS AND PERFORMANCE—PISTON ENG 
POWER PLANT WEIGHTS WING LOADINGS 
AIRCRAFT Best Cost (or Typical) Cruise Speed Cruis 
Basic Total Mfrs. Max Max Max Take-off | Landing — 
No. Type Power op. Fuel max take-off | landing zero weight weight | 
(each) payload fuel Speed Alt. | Weight | Con- | Speed Alt 
sumption 
} 
h.p. Ib. Ib. Ib. Ib. Ib. Ib. tb./sq. fe. | Ib./sq. fe. | knots fe Ib g./h. | knots ft 
Aero Commander 680F 2 IGSO-540-B1A 380 4,830 1,340 8, 31.37 208 10,000 38 217 10,0€ 
Aviation Traders Carvair 4 P. & W. R-2000-7M2 .. 1,450 | 41,365 14,800) 17,635 73,800 | 64,170} 59,000 50.5 43.9 180 10,000 | 65,000 175 — = 
Beech G18S_ .. 2 P. & W. R-985-AN14B 450 6,260 1,900 2,200 9,700 26.9 — | 186 10,0€ 
D.H. 104 Dove 8 2 D. . oo Queen 70 400 6,580 1,545 1,899 8,950 8,500 = 26.4 — 162 8,000 | 8,500 276 182 8,0¢ 
D.H. 114 Heron 2 4 oD i Gipsy Queen 30 250 8,996 2,965 3,460 | 13,500} 13,150| 12,740 27.1 26.4 159 8,000 12,500 42 166 3,0C 
D.H. C.3 Orter 1 P. R-1340 600 4,368 1,282 3,220 8,000 21.3 111 5,000 121 
D.H. C.4 Caribou 2 P. & W. R-2000-7M2 .. 1,450 | 18,260 .040 | 7,700 | 26,000} 26,000; 26,000 28.5 28.5 158 7,500 26,000 89 —_ _ 
Piaggio P.166 2 Lvgenins GSO-480- 340 5,560 1,335 1,830 8,115 8,115 - 4 28.4 168 12,500 8,115 _ 195 9,5¢ 
Scottish Twin Pioneer 3 2 Alvis Leonides 531/88 .. 600 | 10,200 1,780 | 4,000 | 14,600/ 14,600 ae 21.8 21.8 114 5,000 37 — — 
7 Short Skyvan . 2 Continental GTS10-520 390 6,030 ,080 3,000 9,300 9,300 9,030 25.0 25.0 140 5,000 | 9,300 30 155 5,0¢ 
Approach speed is 1.3 Vso Field lengths are based on the following requirements: A, B.C.A.R.; B, SR422B or appropriate CAR; C, ICAO; D, to and from 50 ft.; E, ground run; F, Vy V2. Dat 


ANSPORT AIRGRAFT SPECIFICATIONS 


‘BOJETS DIMENSIONS 
PERFORMANCE Gross | Wing Incer 
pan engt Heighe win sweep 
eed Cruise Range Cruise Field length required | Range (take off to landing) no reserves O.A. OA. sean back Length Mas 
Approach Take off Landing With max. fuel With max. pay |~- 
d Alc Speed Alt speed Ref, 1S.A ——-|- TURBOJET ft. in ft. in. ft. in. sq. ft deg fe. in. | 
LS.A ISA.+] LSA s.J Range | Payload | Speed Alt. Range Speed | Alt Boeing 707-120 130 10 144 6 42 0 2,433 | 35 } 104 10 1399 
 |15°C. 5,000 fe Boeing 707-320/420 142 5 152 11 41 8 2.092 | 35 | 6 139 
s ft «nots ft knots fc ft | fe ‘t nomi. | tb knots fc n. mi. | knots " Boeing 720 : 130 10 136 2 41 64 2,433 35 % 6 139 2 
25,000 456 40,000 139 B 10,200 | 10,750 — 5,980 3,260 — 457 36,000 2,895 — | Boeing 727 108 7 135 5 3446«<O0 1,650 32 72 8 139 
25,000 | 470 | 40,000 | 136 p 8,800 | 11,000 | 13,000 | 5,950 | 6,000 | 19,000 | 460 | 40,000 | 4,100 i— | Convair 880/880M 120 0 129 4 36 4 2,000 35 89 3 | 128 
25,000 | 457 | 40,000 138 B | 10,200 | 12,000 | 14,400 | 7,200 | 5,900 | 17,930 | 453 38,400 | 4,000 | — | Convair 990 120 0 134 9 39 6 2,250 35 9 9 128 
25,000 | 457 | 40.000 | 138 5 9.600 | 9,800 | 13,000] 6400 | — | — as ia ge ie D.H. Comet 4B 107 10 118 0 29 6 2,059 20 78 3 116 
25,000 | 454 | 40,000 | 138 B | 10,700 | 12,800 | 14.700 | 7:200 | 6,040 | 19,630 | 453 | 39,000 | 4,090 —_ D.H. Comet 4C 114 9 118 0 29 6 2,121 20 783 | 116 
| 25,000 | 465 | 40,000 126 B | 7,400 | 8,300 | 9,800 | 5,750 | 3,700 | 18,270} 465 | 37,500 | 2,760 — D.H. Trident 1 89 10 1149 27 0 1,358 35 6 6 | 1355 : 
25,000 | 470 | 40,000 134 a 6,400 | 7.400 | 8.400 | 5.750 | 4.550 | 20,600 | 469 | 37,500 | 3,650 | — Douglas DC-8 142 5 150 6 42 4 2,771 30 103 0 | 140 . 
25,000 | 450 | 40,000 110 B 5,250 | 6,000 | 7,600 | 4,980 | 3,000 | 14,000 | 445 35,000 — | - Lockheed JetScar 53 8 60 54 20 6 $42.5 30 22) 6 . 
22,500 | 450 | 35,000 140 B 8,050 | 8,950 | 12,400 | 6150 | 3,470 | 23,150 | 435 35,000 | 3,470 | 435 35,000 Sud Caravelle ill, Vi, X 112 6 105 0 28 7 1,579 20 72 0 118.5 . 
22,500 - — ~ B 8,750} 9.850) — 5.930 | 4.050 | 15,846 | 439 | 35,000 | 3,560 | 458 35,000 Sud Caravelle Vil 112 6 108 0 28 7 1,579 20 75 0 | 1185 
21,500 | 460 35,000 131 B 9,100 | 10,400 | — 5.540 | 4.730 | 19.440 | 450 35000 | 4,340 | 450 35,000 Tupolev Tu-104 113 4 127 6 39 4 1,825 36 - | 126 
— | — — 1244 | A 6,750 | 7,500 | 9,300 | 6630 | 3,920 | 16,400 405 37,000 3,640 | — Vickers VC10 140 0 158 10 39 «15 2,800 32.5 nm 4 | «(138 
— — — | 12 | A 6,600 | 7,450 | 9,300 | 6660 | 3,300 | 19,100 | 405 | 37,000 | 2,920 - 
| — — — | 12% | A 6,750 | 7,500 | 9,300 | 6,630 | 3,890 | 13,800 | 405 | 37,000 | 3,140 | — - TURBOPROP 
25,000 | 461 35,000 | 134 A 5,800 | 6700 | 8,100 | 6,270 | 2,350 | 12,000 | 461 35,000 | 1,530 | 461 | 35,000 Allison-Convair 105 4 81 6 29 2 920 | Nil 43 1 113 . 
| 128.5 9380 | - — 6,400 A.W. 650 Argosy 115 0 8 9 27 «0 1,458 Nil % 8 120 
ae 128.5 B 6.400 | 4162 | — . Antonov An-10A 124 8 121 4 32 1 
| 6.900 | 5183 | — Avro 748 95 0 67 0 24 10 795 Nil 6 
— | ws 6) 6800 | 5627 | — Breguet 941C 7% 1 74 30 8} 887 Nii 39 14 % 
— — 132.5 6530 | 6187 | — = Bristol Britannia 320 . 142 34 | 124 3 37 2,075 7 86 3 139 
| 25,000 430 | 40,000 126 B | 7,600 | 8650 8,700 5,100 2,650 | 1,640 430 38,000 2,575 430 38,000 Canadair CL-44D 4c 142 34 136 8 38 7 2,075 7 9 1 137 
| 25,000 | 396 | 35,000 123 B 6,100 | 7,000 | 9,100] 5,900 | 2,315 | 8430] 400 | 35,000 | 1,565 | 390 | 35,000 Canadair 540 105 4 79 2 2B 2 920 4.33 54 10 107 
25,000 | 417 | 35,000 | 126 B 6,450 | 7,200 | 9,000 | 6,395 | 2,135 | 11,385 | 413 35,000 | 1,670 | 406 35,000 Fokker F-27 95 2 7 9 27 11 754 Nil 47 6 100 
25,000 | 411 35,000 | 128 8 6,650 | 7,400 | 9,400] 5,415 | 2,085 | 13,195 | 409 35,000 1,780 | 403 Grumman Gulfstream. 78 4 64 6 2 9 615 Nil 33 0 88 
25,000 | 394 | 35,000 | 130 a 6,400 | 7,000 | 8,600 | 5,140 | 2,290 | 15,000 | 411 35,000 | 1,950 | 407 H.P.R.7 Herald 100. 94 44 71°11 240 886 Nil 38 4 104 
25,000 | 414 | 35,000 129 . 6,650 | 7,330 | 9,000 | 5,470 | 2,655 | 11,820 | 416 | 35,000 | 2,210 | 411 3 H.P.R.7 Herald 200 94 4 75 5 24 0 886 Nil 104 
42 | — | 144 | | 5443) — — | 5,052 | 2,266 | 17.637 Ilyushin 1-18B 122 117 9 33 4 1,507 Nil 8s 127 
| — | | | 4,570 | } | 2,345 1,600 | 13,980 1,250 Lockheed Electra 99 104 8 32 104 1,300 Nil 128 
| 30,000 | 460 | 42,000 1225 | B | 7,400} 8,650 | 9,500 | 6,450 | 5,600 | 24,500 | 460 | 40,000 | 4,800 | 460 | 40,000 M.H.260 S. Broussard 71 8 58 1 210 592 Nil 21 4 66 
| | | | Namco YS-11 105 0 86 3 30 0 1,020 Nil 106 
: Potes $40 63 8 3 18 3 Nil 23 0 
hort Belfast. . ; 158 94 “s 47 0 466 7.05 6 184 
SOPROPS Sipa Presence 57 1 4 7 1 355 | Nil 2 20 84 
C.160 131 3 102 0 38 6 1,722 | Nil 42 124 
upolev Tu-114 154 10 38 8 | 3,350 | 35 154 2 148 
PERFORMANCE Vickers Viscount 700 .. 93 8 81 10 26 69 963 Nil 45 0 119 
Vickers Viscount 810 . 93 85 8 26 963 Nil 540 117 
zed Cruise Range Cruise | Field length required | | Range (take off to landing) no reserves Vickers Vanguard re 118 0 122 105 34 11 1,529 Nil 90 0 128 
| Approach | Ref. | Take off | Landing | | With max. f ith max yloa PISTON-ENGINED 
d Alt Speed | Alt speed | a payload Aero Commander 680F 2 6 28s | Nil 10 4 
| LS.A. | LS.A.+ LS.A. | sil. Range | Payl | Ran is mr Aviation Traders Carvair 7 6 46 Nil | é 
| | fe | ge | Pay oad Speed Alt ange Speed Beech G18S a 35 23 8 361 Nil 10 52 
$ ft knots ft knots ft ft ft ft n. mi Ib knots ft n. mi. | knots ft D.H.114 Heron 2 as 71 6 48 6 % 7 499 Nil 2306¢0 54 
20,000 | 265 | 23,000 101 | B | 4175 | 5,000] 5,570 4.175 | 1,650 | 8,358 | 300 | 20,000 910 | 295 | 20,000 D.H. C.3 Otter 58 0 “1 10 13 0 ty ae 2 
15,000 288 25,000 118 A 4,900 5,200 6,350 | 5,200 | 2,050 | 13,100 228 20,000 750 200 10.000 D.H. C.4 Caribou ; 9% +O a 31 9 912 Na 2 9 a7 
sie E | 2,300 = | 1,640 | 2,2 | 18.600 Piaggio P.166 9 38 1 16 5 286 6 11 8 62 
<<. a 92 | A 3,500 | 3.750 | 4.750 | 2,190 | 1.650 | 4,436 234 20,000 580 Se ‘ Scottish Twin Pioneer 3 76 6 45 3 18 0 670 | Nil 22 8 | n 
94 | A | | 3,780 | 4.30 | | 1.830 | 6581 | 257 | 25.000 | 1,050 | — | Short Skyvan 38 11 13 10 8 
— | 84 B 975); — | — | 1,180 | 1,320 | 4000] 216 2 
23,000 310 | 25,000 115 A 8,000 | 9,600 | 11,700 | 6,000 | 4,500 | 22,993 | 310 | 28,000 | 3,100 349 | HELICOPTER + + ¢ 
20,000 | 331 | 25,000 132 | B | 6800] 7870/ | 5.980 | 5700 | 34250] 343 | 25,000 | 2540 | 330 Sikorsky S.61L ao; ame | 
17,000 | 331 | 25,000 132, | B | 6800| 7.870! — | S980 | 5:700 | 22,250 | 343 | 25,000 | 3.745 | 331 Sud Frelon 49 2% | 48105) 15 5 | 1894 | 
14,000 | 225 | 20,000 | 130 | | 4550} 5.250] 6175 | 4020 | 1,680 | ‘5.675 | 278 | 20,000 774 | 278 Vertol 50 0 “7 1610 | 1.995 | 2 
| C | 5.720] 6200; — | 3.160 | | 6850] 235 | 20,000 550 | 235 | Westland B.192C) 48 19 s7 2 | 
— | 9 |¢| 6100} — | 3160 | 11100 | 9150 | 262 | 20000 960 | 262 Westland Rotodyne 2 
25,000 | 244 | 25,000 | 1111 | B | 4,370 | 4,680 | 5.610 | 2,680 | 2.448 | 2,740 | 250 | 25,000 | 2,008 | 253 Westland Wessex2 .. | 56 0 65 10 15 11 2460 | ik Clive 
15,000 | 229 | 23,000 90 A 4.480 | 4.910 | 5,250 3,765 | 1,500 6,770 | 229 | 23,000 760 | 229 
15,000 | 229 | 23,000 | 90 A 4,480 | 4,910 | 5,250 | 3,765 | 1,500 6,290 | 229 | 23,000 370 | 229 | 
—_ | - 130 D 3,780 | — [| _ | 3,800 | 3,020 om ‘ms 26.250 1,350 | a Excludes toilet and galley. ? Unfurnished. ? Wing span75 ft. Oin. * Gross. t Rotor diameter, length without 
20,000 | 330 | 25,000 | 121 | B 5,100 | 6,700 | 7,800 | 4,650 | 3,300 | 11,500 | 345 | 20,000 | 2,360 | 340 | 20,000 
10,000 an an 8s | B 3,900 | — — | 3,715 766 6,200 | 187 | 10,000 202 | 187 | 10,000 
15,000 | 213 | 20,000 940— | «BB 2,890 | 3,080 | 3,810 | 3,790 | 1,680 5,400 | 250 | 20,000 710 | 250 | 20,000 
15,000 | 215 | 18,000 977 2200 | 2,500 | 31300 | 1/900 | 1152 | 15.400] 200 | 20,000 | 1,050 | 200 | 2 
20,000 | 300 | 28,000 ae. 6,900 7,500 | 9,500 | 5,000 | 5,550 | 26,280 | 304 | 28,000 | 1,150 | 290 | 2 
20,000 _ — 82 D 1,755 2,325 2,390 1,720 | 1,350 1,080 | 210 20,000 162 | 167 1 
— — | 9,350; — | | 8,695 | 5,200+ 
| | 5.290 5,850 7,200 3,970 | 1,740 | 10,€80 269 21,000 
2 | 5,930 | 6,480 7,950 | 4,450 1,530 | 14,300 9 00 
13000 | 386 | 28000 | | | 6350 | 7380 | 31000 | | 2720 | 20300 | | | | 293 | WEIGHTS AND PERFORMANCE—MULTI-ENGINE TUR 
| | 25,0 
VERTOL SIKORSKY 
| ENGINED | 
pai WEIGHTS (for 100 ft./min. climb, s.!., with one engine | 
inoperative)* 
PERFORMANCE Operating weight empty .. rs (ie) 10,425 | 
od Cruise Range Cruise | Field length required | Range (take off to landing) no reserves Max. payload ie oad on we . 2a 8,000 8.900 
4 Al Approach Take off Landing | With max. fuel | With max. payload Max. landing weight (Ib) 18,450 18,700 
t pee Alt speed Ref. Disc loading (max. t.-o. wt.) (Ib. ft.) 4.62 6.2 
LS.A S.A + | | Range | Payload | Speed Alt Range | Speed | Alt 
| st j15°C. | $5,000 fr | PERFORMANCE (/.5.A., sea 435 | 
~-—— | ———__ | Best economical cruising speed .. nots 
ft knots ft knots fe ft ft ft. | nmi. 
10,000 | 174 | 10,000 6 io} — 1,900 | 1,020 | 1700 | | | | 
93 | B | 5,300] 5,950 | 7,050] 2/800 | 3,000 | 10,000 | 177 | 10,000 | 2000 | 177 | +0000 1,240 
10,000 | 152 | 10,000 | D| 1980) — 1,850 | 1.475 | 1.532] 153 | 10,000 958 | 153 | 1,600 
8,000 | 150 | 8,000 84 | 2270) — — | 1920 | 1175 | | +62 | B00 | climb with one ‘300 
| | | Hovering ceiling, out of ground effect .. ee t. —_ . | 
3,000 — 81 | 2,425 | 2,065 | 1,350 | 2,100 | 159 8,000 365 in effect (te) 7.000 
| Service ceiling ; 3, | 
oF ex i 59 D 1,310 —~ | - 975 | 755 2,140 121 5,000 _ = Range (no reserves, max. fuel) at speed (naut. mi./kmots) 250/- | 270/118 | 
72 F 2,640 | 2,940 3,670 | 1,540 | 1,100 | 3,000 | 158 7,500 at altitude with payload (ft./tb.) 0/6,000 0/- 
9,500 | 145 | 13,500 a4 B | 2,200}; — — 1,540 | 1,040 | 1,067 | 152 | 12,000 250 | 155 0 pe ea =e: 
Power plant > . 2x CTS8-110 2x CTSé-110 | 2 
_ 70 D 1,150 — 1,150 | 662 | 2,500] 114 5,000 75 Max. t.-0 f 
0. power .. .. (h.p./e.p.m.) 1,250/19,500 1,250/19,500 
5,000 105 10,000 75 a 1,900 2,000 2,250 2,170 800 2,200 105 10,000 200 140 ve Max. contingency rating .. mel ea .. (hp.j/epm) ~ 1,250/19,500 
2 Data in italic are provisional. * Weight limit. t With typical airline reserves * Westland 192C data are based on a 320 ft./min. climb with one engine inoperative and the other on inter 


data, not necessarily uniform with remainder of tabulation. + Using max. contingency power 


TRANSPORT AIRCRAFT SPECIFICATION: 


WEIGHTS AND PERFORMANCE—TURBOJETS 


ER PLANT WEIGHTS WING LOADINGS PERFORMANCE 
Best Cost (or Typical) Cruise Speed Cruise Range Cruise Field length required Range (take off to lan 
T.O Basic Total Mirs Max Max. Max. Take-off | Landing Approach Take off Landing With max. fuel 
pe Power op Fuel max take-off | landing zero weight weight | Speed Alc. Weight | Con- Speed Alt. Speed Alt speed Ref. LS.A ' | 
(each) payload fuel sumption LS.A. |ISA.+] Range | Payload | Speed | Alt 
|15°C. s.1.| 5,000 fe. 
ib ib Ib Ib Ib./sq. ft. | Ib./sq. ft. | knots ft. tb. knots fe «nots fe knots ft. ft ft. ft n. mi Ib | knots | fe 
6 13,500 | 113,369 | 116,566 | 37,381 | 247,000 | 175,000 | 165,000 | 101.5 71.9 _ _ 200,000 | 2,000 25,000 456 40,000 139 B 10,200 | 10,750 — 5,980 3,260 | — | 457 36,006 
D-1 17,000 | 120,734 | 116,566 | 37,381 | 257,000 | 185,000 | 170,000 | 106.0 76.0 os -- 200,000 | 2,775 540 25,000 470 40,000 136 B 8,800 | 11,000 | 13,000 5.950 6,000 | 19,000 460 40,006 
A> 16,800 | 132,627 | 159,560 | 40,053 | 312,000 | 207,000 | 190,000 | 107.0 71.7 — - 200,000 | 3,250 521 25,000 457 40,000 138 B 10,200 | 12,000 | 14,400 | 7,200 5,900 | 17,930 453 | 38,406 
D3 18,000 | 135,088 | 159.560 | 54,912 | 315,000 | 207,000 | 190,000 | 107.5 70.5 _ _ — _ 518 25,000 457 40,000 138 B 9,600 9,800 | 13,000 | 6,400 — | o- | = | — 
508 17,500; — 159,560 | 40,053 | 312,000 | 207,000 | 190,000 | 107.0 71.7 _ — 200,000 | 2,690 524 25,000 454 40,000 138 B 10,700 | 12,800 | 14,700 | 7,200 6,040 19,630 | 453 39,006 
7 12,000 | 105,040 | 79,227 | 34,264 | 216,000 | 175,000 | 142,000 83.0 71.9 _ — 180,000 | 2,075 521 25,000 5 40,000 126 B 7,400 8,300 9,800 5,750 3,700 | 18,270 | 465 | 37,50 
D-1 17,000 | 109,580 | 99.026 | 34,264 | 221,000 | 175,000 | 147,000 90.8 71.9 _ _ 200,000 | 2,775 540 25,000 470 40,000 134 B 6,400 7,400 8,400 5,750 4,550 | 20,600 | 469 | 37,506 
0-1 14,000 81,500 | 46,900 | 24,000 | 142,000 | 131,000 | 109,000 86.0 79.0 515 25,000 | 120,000 — 520 25,000 450 40,000 110 B 5,250 6,000 7,600 | 4,980 3,000 | 14,000 | 445 | 35,00 
; 11,200 | 98,615 | 72,160 | 23,150 | 184,500 | 132,800 | 117,000 92.25 66.40 484 35,000 | 150,000 | 1,275 534 22,500 450 35,000 140 B 8,050 8,950 | 12,400 | 6,150 3,470 | 23,150 435 | 35,00 
1B 11,650 | 93,000} 84,554 | 24,165 | 192,700 | 155,000 | 121,500 96.35 77.50 484 35,000 ne — 534 22,500 _ = = 8 8,750 9,850 _ 5,930 4,050 | 15,846 | 439 35,006 
23. 16,100 | 120,560 | 105,000 | 26,440 | 244,200 | 180,000 | 154,000 | 108.5 80.0 495 35,000 | 200,000; 1,455 556 21,500 460 35,000 131 B 9,100 | 10,400 — 5,540 4,730 | 19,440 450 35 00C 
24 10,500 74,900 | 71,220 | 20,300 | 162,000 | 120,000 | 99,000 76.4 56.6 448 28,500 | 135,000} 1,140 _— — _ _ 124 A 6,750 7,500 9,300 | 6,630 3,920 16,400 | 405 37,006 
58 10,500 77,200 | 62,400 | 24,600 | 158,000 | 120,000 | 102,500 76.7 58.2 462 23,500 | 135,000} 1,430 — — — a 128 A 6,600 7,450 9,300 | 6,660 3,300 19,100 405 | 37,006 
$8 10,500 77,700 | 71,200 | 24,600 | 162,000 | 120,000 | 102,500 76.4 56.6 44) 33,000 | 135,000; 1,090 — — — — 126 A 6,750 7,500 9,300 | 6,630 | 3,890 13,800 | 405 | 37,00 
B.163-1) 10,400 | 63,200| 31,720 22,000 | 105,000 | 100,000 | 85,500 77.4 73.6 508 32,000 | 100,000 914 526 25,000 461 35,000 134 A 5,800 6,700 8,100 | 6,270 | 2,350 | 12,000 | 461 | 35,00 
13,500 | 120,999 | 117,900 34,030 | 273,000 | 193,000 98.6 69.6 471 30,000 | 220,000 128.5 B 9,380 6,400 3,734 | — | 
A-3 15,800 | 123,757 117,900 34,030 | 276,000 | 193,000 99.6 69.6 503 30,000 | 220,000 128.5 B 8,240 6,400 4,162 -- 
A-11 17,500 | 135,378 | 156,760 | 34,360 | 315,000 | 207,000 109.9 72.1 514 30,000 | 220,000 132.5 8 9,650 6,800 5,183 | — 
17,500 | 134,062 | 156,760 | 36,175 | 315,000 | 207,000 — 109.9 72.1 509 30,000 | 220,000 _ — — _ a 132.5 B 9,650 — — 6,800 | 5627 | — _ 
»~3 18,000 | 132,325 | 156,760 | 34,360 | 315,000 | 207,000 _ 109.9 72.1 503 30,000 | 220,000 — — -- — a 132.5 B 10,380 — me 6,550 | 6157 | — — — 
12A 3,000 20,030 17,621 2,420 40,1 28,700 | 22,450 74.0 53.0 430 40,000 31,000 342 474 25,000 430 40,000 126 B 7,600 8,650 8,700 5.100 | 2,650 1,640 | 430 38,006 
27 11,400 59,686 | 33,500 | 18,300 | 101,413 | 96,584| 78,264 64.23 61.16 414 35,000 82,000 680 432 25,000 396 35,000 123 B 6,100 7,000 9,100 5,900 | 2,315 8,430 | 35,006 
31 12,200 | 61,225 33,500 | 18,141 | 105,820 | 100,7 79,366 67.02 63.82 428 35,000 87,000 775 450 25,000 417 35,000 126 B 6,450 7,200 9,000 | 6,395 2,135 | 11,385 413 35,006 
33R 12,600 | 63,856 33,500) 17,715 | 110,232 | 104,980 81,571 69.81 66.49 423 35,000 91,000 780 456 25,000 411 35,000 128 B 6,650 7,400 9,400 5,415 2,085 | 13,195 | 409 35,00 
23C 16,100 | 66,490 | 33,500 | 19,490*| 114,640 | 109,180 | 85,980 72.60 69.14 424 35,000 95,000 710 456 25,000 394 35,000 130 B 6,400 7,000 8,600 5,140 2,290 | 15,000 | 411 35,006 
D-1 14,000 | 63,620} 38,140) 17,750*| 113,540 | 108,130; 81,570 71.90 48 428 35,000 93,000 695 452 25,000 414 35,000 129 B 6,650 7,330 9,000 | 5,470 2,655 | 11,820 416 35,001 
3 19,180 60,000 | 29.430 | 166,450 | 141,100 91.2 513 432 144 D 5,413 5,052 | 2,266 | 17,637 
1 7,275 64,800 | 28.935 | 20,100 | 112,436 | 89,340 75.7 60.2 432 -- D 4,570 2,345 | 1,600 | 13,980; — | 
y 540 20,259 | 138,500 | 138,000 | 38,000* | 299,000 | 199,000 | 178,000 | 106.9 70.5 42,000 | 240,000| 1,675 510 30,000 460 42,000 122.5 8 7,400 8,650 9,500 | 6,450 | 5,600 24,500 | 460 40,001 
WEIGHTS AND PERFORMANCE—TURBOPROPS 
R PLANT WEIGHTS WING LOADINGS PERFORMANCE 
Best Cost (or Typical) Cruise Speed Cruise Range Cruise Field length required Range (take off to la 
TO Basic Total Mirs Max Max Max. Take-off | Landing |) | 
pe Power op Fuel max take-off | landing zero weight weight Approach | Ref. Take off Landing With max. fuel | 
(each) payload fuel Speed Alt. Weight | Con- Speed Alt Speed Alt. speed LS.A — | ———_—__—_—_—_____ —___ 
sumption LS.A. LS.A.+ LS.A. s.l. Range Payload Speed Alt 
15°C. s.1.| 5,000 fe. | 
eh.p Ib Ib Ib Ib Ib. Ib. Ib./sq. ft. | Ib./sq. ft. | knots ft. Ib. I.g./h. knots ft knots ft knots ft. fc fr ft n. mi Ib knots fr 
D13D 3,750 33,050 | 11,792 13,950 53,200 | 50,670; 47,000 57.8 55.1 305 20,000 48,000 261 305 20,000 265 23,000 101 8B 4,175 5,000 5,570 | 4,175 1,650 8,358 300 20,006 
26 2,100 | 48,500 | 26,400 | 28,000 80,000 | 76,000 60.0 55.5 266 20,500 79,000 350 244 15,000 288 25,000 118 A 4,900 5,200 6,350 | 5,200 2,050 13,100 228 20,006 
20 4,015 | 22,600 | 32,000 | 121,500 88 325 26,000 E 2,300 1,640 2,200 18,600 
14 1,740 | 19,444 8,800 9,666 33,000 | 33,000; 29,110 41.5 41.5 230 20,000 31,000 156 - — “= -- 92 a 3,500 3,750 4,750 | 2,190 1,650 4,436 234 20,00¢ 
a1 2,105 | 20,344 8,800 9,666 36,000 | 35,500} 30,010 45.25 44.65 252 25,000 34,000 156 a — a — 94 A 3,510 3,780 4,630 | 2,325 1,830 6,581 257 | 25,00 
Turmo 1.250 | 26,345 | 11,580] 12,346 44,092 | 39,683 49.6 45.0 216 a 84 B 975 1,180 1,320 4,000 216 
eus 765 4,450 | 93,631 | 68,376 | 30,000 | 185,000 | 137,000 | 128,000 89.2 67.0 349 21,000 | 150,000 765 360 23,000 310 25,000 115 A 8,000 9,600 | 11,700 | 6,000 4,500 22,993 310 28,00C 
15 5.730 | 90,000} 81,500 | 65,000*| 205,000 | 165,000 | 155,000 99.0 796 343 21,000 | 175,000 730 343 20,000 331 25,000 132 B 6,800 7,870 — 5,980 5,700 34,250 343 25,00C 
1S 5.730 | 102,000 | 81,500 37,000 | 205,000 | 165,000 | 139,000 99.0 79.6 350 20,000 | 165,000 715 352 17,000 331 25,000 132 B 6,800 7,870 _ 5,980 5,700 22,250 343 25,00C 
1 504A 3,500 34,061 | 13,614) 12,939*| 53,200/| 5$0.670/| 47,000 57.9 55.1 278 14,000 48,000 309 278 14,000 225 20,000 130 B 4,550 5,250 6,175 4,020 1,680 5,675 | 278 20,00¢ 
11-7E 1,720 23,002 9,000 | 10,194 39,000 | 37,500} 35,200 51.7 50.0 236 20,000 35,000 156 — _ _ ~~ 88 Cc 5,720 6,200 a 3,160 1,120 6,850 | 235 20,00€ 
28-7E 2,105 23,526 9,000 | 10,194 42,000 37,500 | 35,700 55.7 50.0 262 20,000 38,000 181 — — a 90 Cc 5,600 6,100 — 3,160 1,100 9.150 | 262 20,00¢ 
9 2,190 21,900 | 10,460 4,270 35,100 ; 33,600} 26,170 57.2 54.8 302 25,000 27,500 168 302 25,000 244 25,000 111.1 B 4,370 4,680 5.610 ,680 2,448 2,740 250 25,00¢ 
7 2,105 24,420 8,640 | 10,290 40,000 | 39,500} 36,000 45.1 446 229 23,000 38,000 166 237 15,000 229 23,000 A 4,480 4,910 5,250 3,765 1,500 6,770 229 23,00¢ 
2,105 24,958 8,640 | 12,040 40,000 | 39,500; 37,000 45.1 44.6 229 23,000 38,000 166 237 15,000 229 23,000 90 a 4,480 4,710 5,250 3,765 1,500 6,290 229 23,00€ 
20 4,015 61,730 | 42,770 | 30,865 | 135,600 89.1 330 26,250 350 130 D 3,780 3,800 3,020 = 26,25C 
D13 3,750 | 60,800 | 43,700 | 23,000 | 116,000 | 95,650/| 86,000 89.2 73.5 353 20,000 85,000 553 353 20,000 330 25,000 121 B 5,100 6,700 7,800 | 4,650 3,300 11,500 345 20,00¢ 
986 11,940 3,650 8,560 21,600 | 20,720} 20,050 36.4 35.0 187 10,000 21,380 210 10000 | — — 85 B 3,900 — = 3,715 766 6,200 187 | 10,00C 
42 3,060 31,966 | 12,220 | 12,125*| 50,265 | 48,047 44,092 49.4 47.2 250 20,000 47,600 210 261 15,000 213 20,000 94 B 2,890 3,080 3,810 3,790 1,680 5,400 250 | 20,00¢ 
554 9,450 2,730 5.280 | 16,760 | 15,860/| 14,480 44.0 42.0 270 18,000 16,700 70 285 15,000 215 18,000 97 B 2,200 2,500 3,300 1,900 | 1,152 15,400 200 | 20,00C 
Ty. 12 5.730 | 111,000 | 80,720 | 85,000 | 218,000 | 205,000 | 196,000 88.5 83.0 — — 170,000 — 325 20,000 300 28,000 127 8 6,900 7,500 9,500 5,000 | 5,550 26.280 | 304 | 28,00C 
554 6,953 2,645 3,530 10,736 | 10,736 8,091 30.3 30.3 173 20,000 10,736 35 224 20,000 — - D 1,755 2,325 2,390 | 1,720 1,350 1,080 | 210 20,00¢ 
10,000 134,000 | 55,100 | 396,800 | 275,600 120.3 400 36,000 460 - 9,350 8,695 5,200+ — 
70 1,740 | 38.358 | 15.736 11,800 | 64,500| 57,500; 50,168 67.0 59.7 272 18,000 57,000 335 276 12,000 262 25,C00 115 B 5.290 5,850 7,200 | 3,970 1,740 10,680 | 269 21,COr 
‘ 1,990 | 43,000} 15,200/ 14,500 | 72,500/ 6400} 57,500 75.4 664 309 18,000 60,000 317 12,000 298 25,000 121.5 B 5,930 6,480 7,950 4,450 1,530 14,300 | 290 24,00¢ 
2 5,545 85,500 | 41,040 | 37,000 | 146,500 | 130,500 | 122,500 96.0 88.3 358 20,000 | 135,000 710 367 15,000 356 25,000 131.5 B 6,550 7,950 9,000 | 6,400 2,720 20,500 | 356 | 25,00¢ 
| 
WEIGHTS AND PERFORMANCE—PISTON ENGINED 
€R PLANT WEIGHTS WING LOADINGS PERFORMANCE 
Best Cost (or Typical) Cruise Speed Cruise Range Cruise Field length required | Range (take off to lan 
T.O Basic Total Mfrs Max Max Max Take-off | Landing |—— — —| 
pe Power op Fuel max take-off | landing | zero weight weight Approach Take off Landing | With max. fuel 
| (each) payload fuel Speed Alc. Weight | Con- | Speed Alt. Speed Alt speed Ref. SA. — 
sumption LS.A LS.A.+ LS.A s.! | Range | Payload Speed Alt 
| s.l.  |15°C. s.1.] 5,000 fe 
ib ib Ib Ib Ib ib. th./eq. fe. | Ib./sq. ft. | knocs | ft. ib. | | knots ft. | knots t knots ft. fe ft ft. | nmi. | tb. | knots| ft 
$O-540-BIA 380 4,830 1,340 8,000 31.37 208 10,000 38 217 10,000 174 10,000 85 2,170 1,900 | 1,020 | 1,700 2 | 10,00¢ 
2000-7 2 1,450 41,365 | 14,800 | 17,635 73,800 | 64,170) 59,000 50.5 43.9 180 10,000 65,000 175 93 B 5,300 5,950 7,050 | 2,800 3,000 10,000 | 177 10,00€ 
| 450 6.260 1,900 2,200 9,700 26.9 186 10,000 152 10,000 94 D 1,980 1,850 1,475 1,532 153 10,000 
y Queen 70 | 400 6,580 1,545 1,899 8,950 8,500 -- 26.4 —_ 162 8,000 8,500 276 182 8,000 150 8,000 84 12) 2,270 — — 1,920 | 1,175 —_ 162 8,000 
Queen 30 | 250 8,996 2,965 3,460 13,500 | 13,150 | 12,740 27.1 26.4 159 8,000 12,500 a2 166 3,000 a — 81 D 2,425 aa 7 2,065 1,350 2,100 159 8,000 
340 | 600 4,368 1,282 3,220 8,000 21.3 111 5,000 121 59 D 1,310 975 755 2,140 121 5,000 
2000~7M2 | 1,450 18,260 5,040 7,700 | 26,000 6, 26,000 28.5 28.5 158 7,500 26,000 89 — =— _ — 72 F 2,640 2,940 3,670 | 1,540 1,100 158 7,500 
$0 -480- | 340 5,560 1,335 1,830 8,115 8,115 ee 28.4 28.4 168 12,500 8.115 — 195 9,500 145 13,500 84 B 2,200 — — 1,540 1,040 1,067 152 12,000 
des 531/88 600 | 10,200 1,780| 4,000 | 14.600/ 14600; — | 218 | 28 | 114 | 5.000 | — wine i | — 7 | 1950) — | — | 4150 | 662 | 2500! 114 | 5,000 
GTS10-520 390 | 6,030 1,080 3,000 9,300 9,300 9,030 25.0 25.0 140 5,000 9,300 30 155 5,000 105 10,000 7s A 1,900 2,000 2,250 | 2,170 800 2,200 105 10,000 


s are based on the following requirements: A, B.C.A.R.; B, SR422B or appropriate CAR; C, ICAO; D, to and from 50 ft.; E, ground run; F, V: Va. Data in italic are provisional. * Weight limit. t With typical airline reserves 
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DIMENSIONS 
| 
| Gross Wing incernal cabin (ex flight deck) Total 
AIRCRAFT | Span Length Height wing sweep- |—— freight 
off to landing) no reserves | O.A O.A area back Length Max | Max Floor Usable hold 
- -—— —— | width | height area volume volume 
With max. payload Ly 
— ee GTS TURBOJET ft. in ft. in fe. in sq. ft deg ft. in in in $9. fe cu. ft. cu. ft 
i; Alt Range | Speed | Alt Boeing 707-120 | 130 10 144 6 422.0 2,433 35 104 10 139 90.9 1093 7,653 1,660 (2) 
| Boeing 707-320/420_ . 142 5 152 11 41 8 2,892 35 111 6 139 90.9 1,164 8,151 1,700 (2) 
- —|———<—<$<—-| —_—__|--_—_—_— Boeing 707-3208 145 8) 152 11 42 5t 2,942 35 111 6 139 90.9 1,164 8,151 1,700 (2) 
ft. | | knots! ft Boeing 720 13010 | 136 2 41 2,433 35 9% 6 139 90.9 1/003 7.030 1.390 (2) 
| 36,000 2,895 | — ~ Boeing 727 108 7 135 5 3460 1,650 32 72 8 139 90.9 _— _ 850 (2) 
40,000 | 4,100 | - Convair 880/880M 120 0 129 4 3% 4 2,000 35 89 3 128 85 803 4,570 863 (2) 
| 38,400 | 4,000 | — Convair 990 120 0 134 9 39 6 2,250 35 9% 9 128 85 1,007 6,113 928 (2) 
| — — j- _ D.H. Comet 4B 107 10 118 O 29 6 2,059 20 78 3 116 | 79 529 3,160 640 (3) 
39,000 | 4,090 - D.H. Comet 4C 114 9 118 O 29 6 2,121 20 78 3 116 | 79 529 3,160 640 (3) 
37,500 | 2,760 — | - D.H. Trident 1 i 89 10 114 9 27 0 1,358 35 66 6 135.5 80 708 4,440 620 (2) 
| 37,500 3,650 — | — Douglas DC-8 142 5 150 6 42 4 2,771 30 103 0 140 i 80 1,100 7,945 1,390 (2) 
| 35,000 | -~ = | -~ Lockheed JetStar 53 8 60 54 20 6 542.5 30 28 2 69 72.5 100 700 Nil 
| 35,000 | 3,470 | 435 | 35,000 Sud Caravelle Ili, VI, X 112 6 105 0 28 7 1,579 20 72 0 118.5 82 646 4,200 534 (4) 
| 35,000 | 3,560 | 458 35,000 Sud Caravelle Vil 112 6 108 O 28 «7 1,579 20 75 0 118.5 82 675 4,400 640 (4) 
35 000 | 4,340 | 450 | 35,000 Tupolev Tu-104 113 4 127 6 39 «44 1,825 36 a 126 83 _ 5,650 530 
| 37,000 | 3,640 | — | — Vickers VC10 140 0 158 10 39 «14 2,800 32.5 91 «4 138 90 — 6,700 1,350 (2) 
37,000 2,920 | 
37,000 | 3,140 - _ TURBOPROP 
35,000 | 1,530 461 35,000 Allison-Convair 10S 4 81 6 a 2 920 Nil 43 1 113 79.2 380 2,178 514 (4) 
| A.W. 650 Argosy 115 0 8 9 27 1,458 Nil 46 68 120 426 3,680 Nil 
-- | - | Antonov An-10A 124 8 121 4 32 1 1,293 108 1,483 
— — — | - Avro 748 95 0 67 0 24 10 795 Nil 46 6 96.5 76 296 1,990 Nil 
Breguet 941C 1 74 Bt 30 8} 887 Nil 39 14 % | 89 286 2,120 160 
_ | —_ —_ | - Bristol Britannia 320 142 34 124 3 37 4 2,075 7 86 3 139 80 883 5,877 819 (2) 
38,000 | 2,575 430 | 38,000 Canadair CL-44D 142 34 136 8 38.7 2,075 7 98 «1 137 81.5 1,080 6,239 1,109 (2) 
| 35,000 1,565 390 | 35,000 Canadair 540 105 4 79 2 28 2 920 4.33 54 10 107 79 396 2,515 402 (4) 
35,000 | 1,670 | 406 | 35,000 Fokker F-27 95 2 rf ed 27 11 754 Nil 47 6 100 78.8 312° 2,130* Nil 
35,000 | 1,780 | 403 35,000 Grumman Gulfstream 78 4 64 6 22 9 615 Nil 33 O 88 73 177 1,040 125 (2) 
35,000 {| 1,950 | 407 | 35,000 H.P.R.7 Herald 100 94 44 71 11 24 0 886 Nil 38 4 104 76 245 1,744 212 (2) 
35,000 | 2.210 | 411 | 35,000 H.P.R.7 Herald 200 | 94 44] 75 5 24 0 886 Nil me 104 76 254 1,802 285 (2) 
—_ | «= | « llyushin 122 8} | 117 9 33 4 1,507 Nil 85 0 127 73 4,940 1,200 (3) 
Lockheed Electra | 99 0 | 104 8 32 10} | 1,300 Nil 76 5 128 85 704 4,812 528 (2) 
| 40,000 | 4,800 | 460 40,000 M.H.260 S. Broussard ma Se 58 1 21 0 592 Nil 21 4 86 73 148.5 833 99 (1) 
| | | Namco YS-11 ; 105 0 8 3 30 0 1,020 Nil | 44 14 106 | 78 340.3 2,124 287 (3) 
. Potez 840 | 63 8 a 18 3 377 Nil 23 0 71 69 " 670 63.5 (2) 
Short Belfast | 158 94 136 S | 47 0 2,466 7.05 84 6 184 160 1,012 10,000 Nil 
Sipa Presence 355 Nit 21 0 84 67 129 635 Nil 
Transall C.160 | 131 3 | 102 0 38 6 1,722 Nil 42 8 124 117 _ 4,837 Ni 
Tupolev Tu-114 | 177 2 | 154 10 38 8} | 3,350 148 16,420 | 2,472 (2) 
Vickers Viscount 700 93 8}/| 8110 26 9 963 Nil ; 45 0 119 78 430 2,230 358 (2) 
Vickers Viscount 810 | 93 85 8 26 963 Nil 54 0 117 78 520 2,680 370 (2) 
of to tending) Vickers Vanguard 118 0 | 122105] 3411 1,529 Nil 90 0 128.8 82.5 893 5,690 | 1,360 (2) 
With m PISTON-ENGINED 
Aero Commander | 49 6 35 14 255 Nil 10 74 52 53 177 2 
| , Ss | Aviation Traders Carvair | 117 6 1022 7 | 30 0 1,462 Nil 80 2 | 116 81 66! 4, ) 
Beech G18S | 49 8 35 23 9 8 361 Nil 10 5 | 52 66 24 (1) 
en aa Se aa D.H.104 Dove 8 | 57 0 39 6 | 13 4 335 Nil 12 3 54 63 = _ 22 (1) 
fe n. mi. | knots fr D.H.114 Heron 2 | 71 6 48 6 1$ 7 499 Nil 23 «0 54 69 89 515 127 (2) 
20,000 910 295 | 20.000 D.H. C.3 Otter | 58 0 41 10 13 0 375 Nil 12 8 62 59 — 272 38 (1) 
20,000 750 200 | 10,000 D.H. C.4 Caribou 9% 0 72 7 3 ¢9 912 Nil 28 9 87 75 175 1,150 Nil 
bat ei Z Piaggio P.166 % 9 38 1 16 5 286 6 11 8 62 69 ~ 87.3 (2) 
20,000 “7 _ Scottish Twin Pioneer 3 76 6 “a 3 18 0 670 Nil 22 8 72 69 129 730 96 (1) 
25,000 1.050 | “ | = Short Skyvan 64 1 38 11 13 10 373 Nii 16 0 78 78 104 675 Nil 
270 
| | | Sikorsky $.61L | oo | | 15 4] 3,019 3111 | 78 75.5 1,040 59 (1) 
25,000 | 3.745 331 25/000 Sud Frelon 49 24 4810; 15 5 1,894 | 22914] 74.75 72 139 Nil 
20000 | 774 | 278 | 20.000 Vertol 107-II 50 0 447 | 1610 | 1,995 72 145 860 Nil 
20.000 550 | 235 | 20.000 Westland B.192C 4811 | ae 2 17 4 1,880 — } 24 0 68? 74 _ 720 100 (1) 
30.000 960 | 262 | 20,000 Westland Rotodyne 2 109 | 69 5 | 27 3 9,340 rae > ae 116.5 84 480 3,360 Nil 
25.000 | 2,008 | 253 | 25.000 Westland Wessex 2 56 0 6510 | 1511 2,460 | nee | 1s 6 | 6 70 ~ ~ Nil 
23,000 760 | 229 23,000 u 
ye 1 — _ a Excludes toilet and galley. ? Unfurnished. ? Wing span 75 ft. Oin. * Gross. ¢ Rotor diameter, length without rotor, rotor disc area. Data in italics are provisional - 
20,000 2,360 | 340 20,000 
10,000 202 187 10,000 
20,000 710 250 20,000 
20,000 1,050 200 20,000 
28,000 1,150 } 290 20,000 
20,000 162 | 167 | 10,000 
21,c00 | 1,550 _ 
WEIGHTS AND PERFORMANCE—MULTI-ENGINE TURBINE HELICOPTERS 
} | | | 
| 
VERTOL SIKORSKY WESTLAND WESTLAND WESTLAND 
107-IIt¢ S.61L 192C* ROTODYNE WESSEX 2 
WEIGHTS (for 100 ft./min. climb, s.!., with one engine : 
inoperative)* 
Operating weight empty (ib.) 10,425 9,270 12,332 — 8,126 
— Max. internal fuel (Ib.) — 2,835 4,800 10,250 2,400 
off to landing) no reserves Max. payload (Ib.) 8,000 8,900 7,007 17,500 5,374 
ee —|———__--—_____ - Max. take-off weight (Ib.) 18,450 | 18,700 19,000 58,500 13,500 
With max. payload Max. landing weight (Ib.) 18,450 | 18,700 19,000 58,500 13,500 
Disc loading (max. t.-o. wt.) (Ib. /sq. ft.) 4.62 6.2 5.05 6.26 6.4 
It ange | Speed Alt 
PERFORMANCE (/.S.A., sea level) 
| Best economical cruising speed (knots) 135 118 120 200 100 
ft. n. mi. | knots | fe at altitude at mean weight (fe./Ib.) 1,000/- 0/17,500 2,000/19,000 5,000/~ 0/13,500 ~ 
10,000 — at power, h.p., with consumption, Imp. gal./hr | 1,400/142 1,960/187 ~/103 
10,000 2,000 | 177 10,000 Initial climb, vertical (fe./min.) | 1,240 600 450 2,150 450 
10,000 958 | 153 | 10,000 Initial climb, inclined (ft./min.) 1,700 1,600 1,000 _ 1,500 é 
8,000 323 — | 8,000 Best climb with one engine out (ft./min.) — 300 500¢ _ 
Hovering ceiling, out of ground effect . een _ 5,000 5,500 9,000 10,000 
8,000 365 — _ Hovering ceiling, in ground effect (ft.) 7,800 7,000 j 9,000 — 13 
| Service ceiling (fe.) 13,700 | 9,500 | 13,500 — 17,500 
5,000 ~ —_ | _ Range (no reserves, max. fuel) at speed (naut. mi./knots) 250/- | 270/118 | 400/120 575 /100 
7,500 | at altitude with payload (ft./Ib.) 0/6,000 | O/- |  2,000/2,000 0/2,974 
12,000 250 155 | 6,000 | 
Power plant 2x CTS8-110 2x CT58-110 2 x Gazelle 2 2x Tyne 2x Gnome 
5,000 75 — | Max. t.-o. power (h.p./r.p.m.) 1,250/19,500 1,250/19,500 1,050/~ 
10,000 200 140 5,000 Max. contingency rating (h.p./r.p.m.) — 1,250/19,500 1,650/- — 1,350/- 


* Westland 192C data are based on a 320 ft./min. climb with one engine inoperative and the other on intermediate contingency power at sealevel. + Brochure 
data, not necessarily uniform with remainder of tabulation. + Using max. contingency power 
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DIMENSIONS 
Gross Wing Internal cabin (ex flight deck) Total 
oo AIRCRAFT Span Length Height wing sweep- freight 
O.A. OA. area back Length Max. Max. Floor Usable hold 
= width height area volume volume 
yload 
— TURBOJET fc. in. fe. in. ft. in. sq. ft. deg fe. in in in. $3. fe cu. fe. cu. ft 
Alc Boeing 707-120 ‘ 130 10 144 6 42 °«0 2,433 5 104 10 139 90.9 1 093 7,653 1,660 (2) 
Boeing 707-320/420_ . 142 5 152 11 "68 2,892 35 111 6 139 90.9 1,164 8,151 1,700 (2) 
sae Boeing 707-3208 145 8) 152 11 42 St 2,942 35 111 6 139 90.9 1,164 8,151 1,700 (2) 
fe Boeing 720 ‘ 130 10 136 2 41 64 2,433 35 9% 6 139 90.9 1,003 7,030 1,390 (2) 
_ Boeing 727 ; 108 7 135 5 34460 1,650 32 72 8 139 90.9 _ = 850 (2) 
-- Convair 880/880M ae 120 0 129 4 3% 4 2,000 35 89 3 128 85 803 4,570 863 (2) 
— Convair 990 oa 120 0 134 9 39 6 2,250 35 6 9 128 85 1,007 6,113 928 (2) 
_ D.H. Comet 4B 107 10 118 0 29 6 2,059 20 78 3 116 79 529 3,160 640 (3) 
D.H. Comet 4C aw 114 9 118 O 29 6 2,121 20 78 3 116 79 529 3,160 640 (3) 
_ D.H. Trident 1 a 89 10 114 9 27 0 1,358 35 66 6 135.5 80 708 4,440 620 (2) 
-- Douglas DC-8 142 5 150 6 2 =¢4 2,771 103 0 140 80 1,100 7,945 1,390 (2) 
— Lockheed JetScar - 53 8 60 54 20 6 542.5 30 28 2 69 72.5 100 700 Nil 
35,000 Sud Caravelle ill, Vi, X 112 6 105 0 28 7 1,579 20 72 0 118.5 82 646 4,200 534 (4) 
35,000 Sud Caravelle Vil 112 6 108 0 28 7 1,579 20 75 0 118.5 675 4,400 640 (4) 
35,000 Tupolev Tu-104 , 113 4 127 6 39 44 1,825 36 —_ 126 83 — 5,650 530 
a Vickers VC10 a 140 0 158 10 39 «14 2,800 32.5 1°64 138 90 a 6,700 1,350 (2) 
TURBOPROP 
35,000 Allison-Convair ‘ 105 4 81 6 29 2 920 Nil 43 1 113 79.2 380 2,178 514 (4) 
_ A.W. 650 Argosy 115 0 8 9 27 0 1,458 Nil 4% 8 120 80 426 3,680 Nil 
Antonov An-10A 124 8 121 4 32 «1 1,293 108 1,483 
_— Avro 748 , 95 0 67 O 24 10 795 Nil 46 6 96.5 76 296 1,990 Nil 
‘ie Breguet 941C 7% 1 74 8] 30 8} 887 Nil 39 14 %6 89 286 2'120 160 
- Bristol Britannia 320 .. 142 34 124 3 37 4% 2,075 7 86 3 139 80 883 5,877 819 (2) 
38,000 Canadair CL-44D es 142 34 136 8 38 7 2,075 7 98 «1 137 81.5 1,080 6,239 1,109 (2) 
35,000 Canadair 540 105 4 79 2 28 2 920 4.33 54 10 107 79 396 2,515 402 (4) 
35,000 Fokker F-27 : 95 2 73 9 27 11 754 Nil 47 6 100 78.8 312* 2,130* Nil 
35,000 Grumman Gulfstream. . 78 4 64 6 2 9 615 Nil 33 0 88 73 177 1,040 125 (2) 
35,000 H.P.R.7 Herald 100... 94 4 71 «11 24:0 886 Nil 38 4 104 76 245 1,744 212 (2) 
35,000 H.P.R.7 Herald 200. 94 4 75 5 24 0 886 Nil — 104 76 254 1,802 285 (2) 
= Hlyushin -18B ee 122 8 117 9 33 4 1,507 Nil 85 0 127 73 — 4,940 1,200 (3) 
_ Lockheed Electra : 9 «=O 104 8 32 105 1,300 Nil 76 «65 128 85 704 4,812 528 (2) 
40,000 M.H.260 S. Broussard . 71 8 58 1 21 0 592 Nil 21 4 86 73 148.5 33 99 (1) 
Namco YS-11 . 105 0 86 3 30 0 1,020 Nil 4«1 106 78 340.3 2,124 287 (3) 
Potez 840 ‘ a 63 8 51 3 18 3 377 Nil 23 «0 71 69 1 670 63.5 (2) 
Short Belfast. . . 158 9 136 65 47 0 2,466 7.05 84 6 184 160 1,012 10,000 Nil 
Sipa Presence 45 7 355 Nil 21 0 84 67 129 635 Nil 
Transall C.160 ‘ 131 3 102 0 38 6 1,722 Nil 42 8 124 117 — 4,837 Nil 
ee Tupolev Tu-114 = 177 2 154 10 38 8 3,350 35 154 2 148 os 16,420 2,472 (2) 
Vickers Viscount 700 . 93 By 81 10 26 69 963 Nil 45 0 119 78 430 2,230 358 (2) 
ON,” Vickers Viscount 810 .. 93 8 85 8 26 9 963 Nil 54 0 117 78 520 2,680 370 (2) 
Vickers Vanguard ; 118 0 122 105 3411 1,529 Nil 90 0 128.8 82.5 893 5,690 1,360 (2) 
lead PISTON-ENGINED 
Aero Commander 680F 49 6 35 1} 14 6 255 Nil 10 7} 52 53 — 177 32 (1) 
Alt Aviation Traders Carvair 117 6 102 7 30 0 1,462 Nil 80 2 116 81 665 4,350 151 (1) 
Beech G18S 499 8 35 23 9 8 361 Nil 10 5 52 66 24 (1) 
D.H.104 Dove 8 57 0 39 6 13 4 335 Nil 54 63 22 (1) 
ft D.H.114 Heron 2 A 71 6 48 2 7 499 Nil 23:=«0 54 69 89 515 127 (2) 
20.000 D.H. C.3 Orter ‘ 58 0 41 10 13 0 375 Nil 12 8 62 59 _ 272 38 (1) 
10.000 D.H. C.4 Caribou a 9% +O 72 7 nD 912 Nil 28 9 75 175 1,150 Nil 
Piaggio P.166 9 38 1 16 286 11 62 69 300 87.3 (2) 
= Scottish Twin Pioneer 3 76 6 45 3 18 0 670 Nil 22 8 72 69 129 730 96 (1) 
a Short Skyvan we 64 1 38 11 13 10 373 Nil 16 0 78 78 104 675 Nil 
21,000 HELICOPTER t t t 
23.500 Sikorsky S.61L 62 0 54 9 15 4 3,019 31 78 75.5 1,040 59 (1) 
25.000 Sud Frelon 49 2 48 105 a 1,894 a 22 114 74.75 72 139 — Nil 
20.000 Verto! 107-1! 50 0 4 16 10 1,995 24 79 72 145 860 Nil 
20,000 Westland B.192C 48 11 57 2 17 4 1,880 24 68? 74 720 100 (1) 
20 000 Westland Rotodyne 2 109 0 69 5 27 3 9,340 Nil 52 9 116.5 84 480 3,360 Nil 
25.000 Westland Wessex 2 .. 56 0 65 10 15 11 2,460 —_ 15 6 70 _ _ Nil 
23,000 
23,000 Excludes toilet and galley. ? Unfurnished. * Wing span 75 ft. Oin. * Gross. t Rotor diameter, length without rotor, rotor disc area. Data in italics are provisional 
20,000 
10,000 
20,000 
20,000 
20,000 
10,000 
— WEIGHTS AND PERFORMANCE—MULTI-ENGINE TURBINE HELICOPTERS 
VERTOL SIKORSKY WESTLAND WESTLAND WESTLAND 
107-lI¢ S.61L 192C* ROTODYNE WESSEX 2 
EE WEIGHTS (for 100 ft./min. climb, s.!., with one engine 
inoperative)* 
Operating weight empty .. 10,425 9,270 12,332 8,126 
Max. internal fuel . . at (Ib) 2,835 4,800 10,250 2,400 
Max. payload is 8,000 8,900 7,007 17,500 5,374 
Max. take-off weight ; ‘ (Ib) 18,450 18,700 19,000 58,500 13,500 
yload Max. landing weight (Ob) 18,450 18,700 19,000 58,500 13,500 
Disc loading (max. t.-o. wt.) (Ib. /sq. ft.) 4.62 6.2 5.05 6.26 6.4 
t 
PERFORMANCE (/5.A., sea level) 
——$—— Best economical cruising speed . ‘ (knots) 135 118 120 200 00 
fe at altitude at mean weight . (ft./Ib.) 1,000/- 0/17,500 2,000/19,000 5,000/~ 0/13,500 
at power, h.p., with consumption, Imp. gal./hr. . 1,400/142 1,960/187 ~/103 
10,000 Initial climb, vertical (ft./min.) 1,240 600 450 2,150 450 
10,000 Initial climb, inclined (ft./min.) 1,700 1,600 1,000 1,500 
8,000 Best climb with one engine out .. ; (ft./min.) _ 300 500t _ 940 
Hovering ceiling, out of ground effect - ae = 5,000 5,500 9,000 10,000 
Hovering ceiling, in ground effect es 7,800 7,000 9,000 13,000 
Service ceiling ‘ ‘ (ft.) 13,700 9,500 13,500 17,500 
_ Range (no reserves, max. fuel) at speed (nmaut. mi./knots) 250/- 270/118 400/120 575 300/100 
at altitude with payload (ft./Ib.) 0/6, 0/- 2,000/2,000 0/2,974 
6, 
Power plant as CTS8-110 CTS8-110 2x Gazelle 2 2x Tyne 2x Gnome 
Max. t.-o. power .. ue .. (h.p./r.p.m.) 1,250/19,500 1,250/19,500 1,050/- 
5,000 Max. contingency rating .. .. 1,250/19,500 1,650/- 1,350/- 


* Westland 192C data are based on a 320 ft./min. climb with one engine inoperative and the other on intermediate contingency power at sea level. 
data, not necessarily uniform with remainder of tabulation. +t Using max. contingency power. 
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The change to jet-prop Napier Elands in the Canadair/Convair 540 NAPI ER ELAN D 
has led to all-round gains in flight economy and performance. The Napier Eland propeller turbine, type- 
In addition to its roles as military transport with the R.C.A.F., and approved at 3,500 e.h.p., has been 
developed for both fixed and rotating-wing 
airliner with Allegheny Airlines and Quebecair, the Convair is » ay 
aircraft. In the latter application it 
also readily convertible to an all-cargo version or an executive aircraft. powers both the Rotodyne and Westland 
Napier power, in fact, is versatile power. Westminster. 
D. NAPIER AND SON LIMITED, LONDON, W.3. ; 
A member of the English Electric Group. é 
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Know your airports ...1 


WHAT DO YOU KNOW ABOUT HEATHROW ? 


Why call London Airport “ Heathrow ’’? 

Because there are two London Airports now — Heathrow 
and Gatwick—so ‘LAP’ has become London (Heathrow) 
Airport. And today, as jet airliners depart from London 
to span oceans and continents in a matter of hours, the 
name of Heathrow revives memories of a more leisurely 
age of less exotic transport: when, two hundred years 
ago, mail coaches took the Bath Road across Hounslow 
Heath, past the ““Three Magpies’’ which still stands 
near the airport entrance, on the three-day long-haul 
run between London and Bath. 


How long has it been an airport? 

First built as an airfield for R.A.F. Transport Command 
in 1944, on the site of the Fairey Aviation Company's 
small grass aerodrome known in the 1930's as Harmonds- 
worth (Heathrow), it was taken over by the Ministry of 
Civil Aviation at the end of 1945. The first proving flight 
was made in January, 1946 and the first passenger 
service was flown on June | of the same year. 


How big is it now? 

The airport covers 2,705 acres with a boundary length of 
12 miles. There is enough concrete in the five runways, 
roads and taxyways to build a first-class road from 
London to Edinburgh. It’s a town in itself and a busy 
one at that, with its own fire service, police force and 
bye-laws, a telephone exchange and a total staff of 28,000. 


What’s going on in the picture below? 

This shows an Esso crewman in the control compartment 
of a Python refueller. These 55-foot-long Pythons are a 
familiar sight at London (Heathrow). Each has a capacity 
of 12,000 Imperial gallons. High-speed hydraulic motors 
drive the two centrifugal delivery pumps to provide a 
pumping rate of 1,000 gallons a minute — 500 from each 
of two hoses. As always, precise filtration is a key factor 
in Esso service and all fuel supplied by the Python passes 
through 24-micron filter separators. 


PASSENGER FLOW 


How has traffic developed since 1946? 
This graph gives the answer: 


16,000,000 240.000 320 
TRAFFIC POTENTIAL 
GROWTH 
AT LONDON 
(HEATHROW) 
' 
' 
' 
10,000,000 150,000 + +5: 200 
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/ 
6,000,000 + 90,000 -+ T 
Fd 
< / 42 
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2,000,000 30,000 40 
1946 4 1950 1960 1968 


Today aircraft of 46 of the World’s airlines make regular 
use of Heathrow and the airport is the busiest in the 
World outside the U.S.A. 


What about Esso’s share in all this? 

With a staff of 130 and a fleet of nearly fifty refuellers, 
trailers and other mobile dispensing equipment to suit 
every need however large or small, Esso handles a 
million gallons of fuel a week at Heathrow. Its storage 
tanks at the Perry Oaks fuel farm hold this amount — 
plus nearly half as much again in the tanks at the 
Central Area Plant. And out at Perry Oaks Esso now 
has its own manufacturing plant for water methanol 
and demineralised water. 


And how about the future? 

Airport facilities are expanding rapidly. No. 5 runway is 
being extended to 11,000 feet, the long-haul passenger 
building now under construction in the Central Area is 
due for completion soon and a new permanent freight 
building should be ready in 1963. As for Esso’s plans, 
they are based on the determination to stay two steps 
ahead of current demands, to provide safe service fast 
whatever the need and ensure that fuel service will never 
be a limiting factor for the rapidly-growing air traffic 
of tomorrow. 


Esso Petroleum Company Limited, 
Aviation Division, 

36 Queen Anne’s Gate, London S.W.1 
Telephone: HYDe Park 7030 


SHORT TOR 


FREIGHT AND MAIL 
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Advertisement 


At the receiving end of calculated hustle: 
view from a cabin window of a Boeing 707 
on the fuelling apron. 


1615 on a winter’s day at London 
Airport. A Boeing 707 of T.W.A. en 
route Frankfurt-New York receives fast 
Esso service. 
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The success of 


FLEXFLYTE 


in the air... 


SPECIFIED BY ALL LEADING 
AIRCRAFT DESIGNERS 


Used extensively in the Bristol Britannia for 
Cabin Conditioning, de-misting and luggage 


a bay heating, Flexflyte—the amazingly flexible, 


light weight ducting—is available in many 
standard forms, including a silicone impreg- 
nated type for high temperature applications, 
to meet a wide range of aircraft operating 
conditions. Flexflyte is giving excellent service 
on ground support equipment, such as Air 
Starter Trolleys and Air Conditioning Units, 
where toughness with reliability are essential 
requirements. Tight 180° bends, without loss 
of cross sectional area, and ease of connection 
to rigid tube units, are only two of the many 
installational advantages 
of Flexflyte. Special forms 
of Flexflyte can be devel- 
oped to meet aircraft op- 
erating conditions beyond 
the Standard range. 


FLEXIBLE DUCTING LIMITED 


SHUNA STREET, MARYHILL, GLASGOW N.W. 

Telephone: MARyhill 3311 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
M; Representatives throughout the Aircraft Industry : 

AVICA EQUIPMENT LIMITED Q 

MARK ROAD, HEMEL HEMPSTEAD, HERTS. me 


Telephone: Boxmoor 4711 Telegrams: Avica—Hemel Hempstead 
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Commercial! Aircraft . . . . 


(Continued from page 400) 


BOEING 731. Boeing submitted this project design for the 
SOR 182, MATS jet freighter, requirement. It had a high wing, 
turbofan engines and a unique “ kneeling” undercarriage to 
bring the fusclage down to ground level for loading. No further 
development is expected without official support 


BOEING 735. 
have been studied under 
build has yet been taken. 
and turbofan engines would probably be 
paralleling the 707-320B or 707-520B. 
90,000 Ib. could be carried in gross-weight 
315,000 Ib. 

BOEING 737/747. Some design studies have been made by Boeing 
of a short-haul feederline jet transport, in a similar category to 
the BAC-107 and Avro 771. This has been variously reported 

No details are available 


Numerous pure freighter variants of the 707 family 
this designation, but no decision to 
Swing-tail rear loading is available, 
used, in a version 
Payloads of up to 
operations at 


as the Boeing 737 and Bocing 747. 


British Aircraft Corporation BAC-107 (Bristol Siddeley BS75). 


BOEING 909. This unofficial designation is reported for a design 
study by the Boeing Wichita Division for a turbojet executive 
aircraft. No further details are available. 

BREGUET 941/942. The prototype stot Breguet 941, ordered by 
the French Air Ministry on Feb. 22, 1960, is expected to be 
seen at the Paris Aero Show, together with a full-scale mock-up 
of the Breguet 942 in Air Inter colours. The two aircraft are 
similar in all respects other than the fuselage, which in the 
Br. 942 is of circular cross-section and pressurized. Seating 
50-55 passengers (five abreast), the Br. 942’s cabin has an inside 
diameter of 9 ft. 6 in. and headroom of 6 ft. 5 in. By compari- 
son, the passenger-carrying Br. 941 seats 48 in a cabin of 
approximately square cross-section. The Br. 941 freighter is 
dimensionally similar with rear-loading clam-shell doors. Direct 
operating costs of the Br. 942 have been calculated (A.T.A. 


Above, Canadair CL-44 (Rolls- 
Royce Tyne). 

Above, right, Canadair 540 

(Napier Eland). 


Right, Convair 880 (General 
Electric Cj805-3). 


Bristol Britannia 317 (Bristol Siddeley Proteus). 


method) to be 1.6 cents/passenger mile for a 500-mile sector. 

Development of the deflected slipstream principle for the 
Br. 941/942 is aided by the research programme with the 
smaller Br. 940, which first flew in May, 1958. Trials with this 
prototype resumed on Feb. 23, 1961, after modification to test 
features of the Br. 941/942 and 945. 


BREGUET 945. Newest member of the “ Breguet 94’ family, the 
Br. 945 is designed for military use but might have application 
as a highly specialized stot freighter in difficult country. Its 
characteristics with two 1,300-h.p. Turmo IID turboprops 
include: gross weight, 22,000 Ib.; span, 66 ft. 9 in.; length, 
54 ft. 5 in.; cruising speed, 215 knots; range with 3,300-Ib. 
payload, 810 naut. miles. 

BRISTOL BRITANNIA. The sale of two Britannias to Ghana 
Airways during 1960 brought to an end the marketing of 
commercial Britannias and production of 23 for the R.A.F. by 
Bristol and Short Bros. has since been completed. A market 
in second-hand Britannias is now developing, as indicated by 
the recent purchase of two by Cunard Eagle from Canadian 
Pacific. 

BRITISH AIRCRAFT CORPORATION BAC-107. Stemming from 
an original Hunting Aircraft design study of some five years’ 
currency, the short-haul turbofan BAC-107 has been extensively 
revised in the past 12 months as a joint Hunting-Vickers project 
within the British Aircraft Corporation. It is now available as 
a developed design for immediate construction. Broadly, the 
BAC-107 will be a 50/60-seat aeroplane with two rear-mounted 
Bristol Siddeley BS75 turbofans and a low, moderately swept 
wing. It is seen as a Convair/Viscount replacement having 
direct operating costs of 1.2 cents or lower per seat/mile over 
ranges of about 600 miles; the design range with full payload 
would be about 1,000 miles. 

BRITISH AIRCRAFT CORPORATION BAC-II11, This is a slightly 
larger version of the BAC-107, based on two R.-R. Spey turbo- 
jets and with a full-payload range of some 1,500 miles. Its 
development is expected to proceed as a joint private/Govern- 
ment venture and full details are to be announced shortly. 

CANADAIR FORTY-FOUR. A year and a day after the first 
flight of the R.C.A.F.’s first CL-44 (12 have been ordered) 
Canadair flew the first of the commercial swing-tail CL-44D 
versions on Nov. 16, 1960. The Forty-Four, derived from the 
original Britannia, but with a longer fuselage and R.-R. Tyne 
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Right, Convair 990 (General Electric 
Cj805-23). 


Below, de Havilland D.H.121 Trident 
(Rolls-Royce Spey). 


Changes from the 880 are a longer fuselage for 104/131 passen- 
gers; an increase in wing chord to reduce the t/c ratio to 8° 
anti-shock bodies on the wings; increased fuel; and turbofan 
engines. The first 990 entered the flight-test stage on Jan. 24, 
1961. Certification is not expected before December, to allow 
time for the introduction of modifications shown necessary by 
preliminary flight trials. These include addition of Krueger-type 
plate flaps on the leading edge between fuselage and inne: 
pylons to increase elevator effectiveness, and shortening the 
outer pylons by moving the engines back 29 in. The first 990 
was laid up for these modifications on Mar. 21 and will fly 
again in May. 


ie is CONVAIR FORTY-NINER. A scries of design studies has been 
made by Convair for a short/medium-haul jet aircraft to com- 
pete with the Boeing 727, D.H. Trident, Sud- Douglas Caravelle 


engines, is the largest pure freighter purchased to date for and similar types. These projects have included the Mode! 60, 

commercial service, and the largest application of the swing-tail based on the Convair 880 wing with a shorter fuselage and two 

principle for straight-in loading. Certification is to be com- JT3D or CJ805 turbofans; and the Forty-Niner, abe an 880 

é pleted by mid-1961 and delivery of all 17 at present on order with shorter fuselage, four derated CJ805-3B engines and 

bait will be made between then and the end of this year. (See our offering a 4,900-ft. field length at 135,000-Ib. gross weight. A 

v issue for Nov. 27, 1959.) rear-engined project has also been studied recently. 

Ps, CANADAIR 540. Production deliveries to the R.C.A.F. of the pASSAULT-SUD MD-415A COMMUNAUTE. In collaboration 

re Eland-engined Convair 440 built by Canadair began in 1960. with Sud-Aviation, Dassault has developed its original MD-415 

Similar aircraft are available for commercial use as 48/58- design, which was flown as a military transport prototype on 

- seaters, but those now in service with Allegheny, Quebecair May 10, 1959. The proposed MD-415A differs from the 

‘ie and Butler Aviation are conversions of original Convair original, having slightly increased span and length, two 1,000-h.p. 

ieee airframes rather than Canadair-built examples. Such conver- Bastan [V turboprops in place of the earlier 750-h.p. versions 

si sions are marketed by Napier Inc., and those for Allegheny of this engine, and a pressurized fuselage with accommodation 

a were modified by AiResearch Division of Garrett Corporation. for 21/24 passengers, three abreast. The MD-415A is offered 

as a feeder-liner and executive transport; with government 

CONVAIR 880. Delivery of 37 Convair 880s to Delta, T.W.A. and support for the programme, a prototype could be flown early 

Northeast is nearly complete. These are the original 88/120-seat next year and production deliveries could begin in January, 

version (first flown on Jan. 27, 1959), for which no further 1963. The project has the following characteristics: span, 

; orders have been placed. Production now is concentrated on 59 ft. 10 in.; length, 54 ft. 6 in.; wing area, 463 sq. ft.; empty 

et the 107/120-seat Model 22-M, or Convair 880-M, which incor- weight, 9,290 Ib.; max. payload, 4,850 Ib.; gross weight 

me porates several features originally planned for the long-range 16.975 b.: cruising speed, 243 knots at 19,700 ft.; engine-out 
880 Model 31, now discontinued. These changes comprise take-off to 35 ft., 2,953 ft. 


uprated CJ-805-3B engines; leading-edge slats; power-boosted 

rudder; provision for centre-section fuel tanks; a stronger )£ HAVILLAND D.H. 106 COMET. All three versions of the 
undercarriage for higher take-off and landing weights, with a Comet Series 4 continue in production, a total of 15 having 
proportional anti-skid unit; and a retractable tail skid. The been ordered in the past 12 months, including five for R.A.F. 
first 880-M flew at San Diego on Oct. 3, 1960, and deliveries Transport Command. In all, 63 have now been ordered. 


will begin in the near future. The Comet 4 is the basic 60/81-seat aircraft, developed from 

the Comet 3 prototype and used by B.O.A.C., Aerolineas 

CONVAIR 990 CORONADO. Originally developed as the Model Argentinas and East African Airways. The Comet 4 (G-APDA) 

4 30, or Convair 600, this larger member of the 880 family first flew on Apr. 27, 1958, and B.O.A.C. operated the first 
*% was re-numbered last year for sales-promotion purposes. transatlantic jet service on Oct. 4, 1958. 


The Comet 4B is designed for shorter-range operations, and 
has the wing pinion tanks deleted. The span is reduced for 
higher cruising speeds at lower altitudes, and the fusclage 
lengthened for a maximum of 101 passengers. In addition to 
silencers, thrust reversers are fitted on the outer engines. The 
short-span configuration and thrust reversers were tested on the 
Comet 3. and the first of 14 production 4Bs for B.E.A. flew 
on Jne. 27, 1959. 

The Comet 4C has the wing and fuel capacity of the original 
type combined with the long 72/10l-seat fuselage to obtain 
improved payload-range performance. This variant first flew 
on Oct. 31, 1959, and went into service with Mexicana in 
January, 1960. In addition to Middle East Airlines and United 
Arab Airlines, the R.A.F. has ordered the Comet 4C. 


(Continued on page 409) 


Above, de Havilland D.H.106 Comet 
4C (Rolls-Royce Avon). 


Right, Douglas DC-8 Srs. 30 (Pratt & 
Whitney JT4A-3). 
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Olympus—for 


33 


super SONIC economy 


at Mach 2 plus 


An advanced version of the Bristol Siddeley ©’ ;mpus 
is now under intensive development for British Aircraft 
Corporation’s TSR 2. It will give this very advanced 
tactical support reconnaissance aircraft an economic 
performance at speeds up to Mach 2 and over. 


THE RIGHT QUALITIES... 

The Olympus has the ideal thermodynamic cycle for the 
economic propulsion of a supersonic aircraft at Mach 2 
plus and embodies all the qualities essential for such an 
application: high power at high altitude; extremely low 
fuel consumption; great operational flexibility; a long 
overhaul life; and a very high thrust/weight ratio, and 


excellent handling qualities. 


... PROVED IN SERVICE 

The Olympus has proved itself in several years’ service, as 
the powerplant of the Avro Vulcan V-bomber, to be one 
of the most successful turbojets ever built. Maintenance 
is exceptionally low—last year for example, on a 26,000- 
mile round-the-world tour, the maintenance required 
was almost negligible. 


THE AEROPLANE 
and ASTRCNAUTICS 


The truly astonishing built-in potential of the Olympus 
has been confirmed by the three fold increase in power 
from the 11,000-lb thrust dry of the original production 
engine, to the 33,000-lb thrust with reheat of the latest 
version. 


Clympus tader lest with reheat in operalion 


SUITABILITY FOR SUPERSONIC AIRLINERS 
Already selected for the RAF’s most up-to-date super- 
sonic aircraft, the Olympus will clearly require only 
minor changes to adapt it to the requirements of a 
supersonic airliner in the same speed category. 


BRISTOL SIDDELEY ENGINES LIMITED 


TURBOJETS—TU RBOFANS—TURBOPROPS—RAMJETS—ROCKET ENGINES—MARINE AND INDUSTRIAL GAS TURBINES 


MARINE, RAIL AND INDUSTRIAL DIESEL ENGINES-PISTON ENGINES-~-PRECISION ENGINEERING PRODUCTS. 
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Universatility 


DE HAVILLAND PROPELLERS 


de Havilland has supplied propellers for most post-war British 
Civil aircraft. 
Overseas, de Havilland is supplying turbine propellers for the 
Canadair CL 44, the Convair 540, Breguet Atlantic and Transall 
C.160 aircraft. At home, the Bristol Britannia, Short & Harland 
Belfast and Vickers Vanguard have turbine power installations 
driving de Havilland propellers. 
The Transall C.160 propeller is 18’ in diameter and is designed 
to absorb up to 7,500 s.h.p. 


The Rolls-Royce Tyne propeller is typical of the modern 
turbine range. 


induced noise and 


Synchrophasing reduces propeller 
counteracts out-of-phase vibration. 


Beta (Blade Angle) Control facilitates landing and ground 
control by use of reverse thrust. 


Automatic Drag Limiting 
System limits the drag of 
a windmilling propeller in 
the event of engine failure. 


Mechanical Pitch Lock limits propeller drag and prevents 
overspeeding in the event of propeller or oil system failure. 


These and all 


The de Havilland Heron two-bladed hydromatic propeller 
includes constant speeding and feathering features. 


other de Havilland 


the extensive services and facilities of & 


; 
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DE HAVILLAND AIR CONDITIONING 


Complete Aircraft Systems and Components— Air and Vapour 
Cycle. 

The systems for the de Havilland Trident and the Short & 
Harland Belfast have been engineered and are being supplied by 
de Havilland. 

Cold air units, various types of air valves, refrigeration 
compressors and control valves have been supplied for many 
other aircraft, including the Lightning, Scimitar, Gannet, Victor, 
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Sea Vixen, Comet and Vulcan. 


Compressors with hydraulic, electric or mechanical drive 
for any airborne and ground plant applications. 


Cold Air Units with outputs from 20 Ib. to 110 lb. of 
refrigerated air per minute. 


High rotational speed bearing research, leading to high cold 
air unit reliability. 


Packaged air conditioning systems for supplying air to 


products are backed by 


A wide range of refrigeration valves cleared to the most 
V-Bomber crew units. stringent specifications for airborne applications, all fully 
vibration tested. 


A unique test facility 
capable of automatically 
simulating and recording 
the effects of the full range 
of environmental condi- 


HAWKER SIDDELEY AVIATION aa" 


: 
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One-day remould exchange service 


WoRLD AIRLINES and charter companies benefit from the speedy 

aircraft tyre remould service available from the Goodyear 1 
depot at London Airport. Worn covers can normally be exchanged 
within twelve hours for top quality Goodyear factory 

remoulds which have a performance equal to new tyres. 

On-the-spot repairs and maintenance on tyres, wheels and brakes 

is also carried out, all work being supervised by a staff of 

A.R.B.-approved engineers. Take advantage of the Goodyear 

Aviation Service for safer, more economical operation. 


The Goodyear Tyre & Rubber Co. (G.B.) Ltd., Wolverhampton. 
Airline Service Division: Room 2194, 8S.E. Face Building 
Central Area, London Airport. Skyport 1133. 


SERVING AVIATION THE WORLD OVER — 


AVIATION 
DIVISION 
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Commercial Aircraft . . . . 


DE 


DE 


DE 


DOUGLAS DC-8. 


DOUGLAS DC-8A. 


(Continued from page 408) 


HAVILLAND D.H. 121 TRIDENT. Designed to the first 
B.E.A. specification for a jet transport, the short-haul D.H. 121 
was named Trident in September, 1960. The name symbolizes 
the triple-engine layout and the triplex system philosophy for 
electrics and hydraulics. The 83- (mixed class)-to-100-(high 
density)-seat Trident is designed for autoflare, with full automatic 
landing capability to be added later B.E.A. contracted for 24 
D.H. 121s on Aug. 12, 1959, and the first of these is to fly in 
the second half of this year. Six more will join the flight-test 
programme in 1962 for a certification target date of early 1963 
and delivery of the first six to B.E.A. by the middle of that year. 

The B.E.A. Tridents will have fuel in the wings only; optional 
fuel capacity is available in the centre section, and if this is 
used the gross weight increases to 112,000 Ib This longer-range 
version will carry 76 passengers for 1.390 naut. miles at 
Mach 0.8: the B.E.A. model will fly the same load over 
870 naut. miles at Mach 0.87. Few details are available of the 
Trident 2 project, which is reported to have been offered to U.S. 
and other operators requiring an aircraft of rather greater 
capacity and range; better field performance has been obtained 
by decreasing the wing sweep back and increasing the high-lift 
devices and, therefore, the CL Max 

When the D.H. 121 was accepted by B.E.A.. the Airco con- 
sortium was set up by de Havilland, Hunting and Fairey to 
handle its design and manufacture. Following the acquisition 
of de Havillands by the Hawker Siddeley Group in 1960, Airco 
was dissolved and the Trident is now purely a D.H. project. 
In July, 1960, the Government announced that the Trident 
would qualify for official financial support. 


HAVILLAND D.H.125.—It was announced last week that pro- 
duction of this turbojet executive aircraft (see our issue of 
Feb, 3, p. 107) is to be started and an initia] batch of 30 is 
being laid down. The D.H.125 is a moderately swept. low-wing. 
6/8-passenger, two-pilot aircraft with two Bristol Siddeley Viper 
ASV.20s mounted on the rear fuselage. and a “ T ’-tail. With 
a 390-435-knot cruising speed and a max, range of about 1,300 
naut. miles, it is intended to make turbojet executive travel 
available at the lowest possible cost. A description and artist's 
impression appear elsewhere in this issue. 


HAVILLAND D.H., 126. This is reported to be a larger version 
of the D.H. 125 design, in the general category of a ** Dakota- 
successor,’ with rear-mounted turbofan engines 


An extensive programme of product improve- 
ment during 1960 has resulted in performance gains for the 
latest production variants of the 117/173-seat DC-8, in asso- 
ciation with more powerful engines. The most significant 
modification is a 4% increase in wing chord obtained by 
extending the leading edge, which was introduced on the produc- 
tion line at the 148th aircraft and is being applied as a retro- 
spective modification to many DC-8s already delivered. With 
the new wing and the latest versions of the JT4A or Conway 
engine, the gross weight is increased to 315,000 Ib. and extra 
range can be obtained by the use of optional leading-edge fuel 
tanks 

Versions of the DC-8, and the dates on which they were 
certificated, are: the domestic Series 10 with JT3C-6 engines 
(Aug. 31, 1959); the domestic Series 20 with JT4A-3 or -9 
(Jan. 19, 1960): the intercontinental Series 30 with JT4A-3, 
-9 or -11 (Feb. 1, 1960): and the intercontinental Series 40 with 
R.-R. Conway (Mar. 24, 1960), The final version is the Series 
50 with JT3D-1 turbofans, first flown on Dec. 20, 1960, and to 
go into service later this year. (See our issue for Nov. 25, 
1960.) 


Under this designation Douglas has prepared 
plans for a pure freighter version of the DC-8, turbofan-powered 
and with swing-tail rear loading. Gross weights up to 350.000 Ib 
have been projected, for payloads of more than 110,000 Ib. 


Lockheed Electra (Allison 501-D13). 


FOKKER F-27 FRIENDSHIP. 


GRUMMAN 
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Grumman Gulfstream (Rolls-Royce Dart). 


Handley Page Herald (Rolls-Royce Dart). 


DOUGLAS MODEL 2085. This was the Douglas design for 


SOR 182, the MATS jet freighter. Turbofan-powered, it had 
a swept-back wing, podded engines, nose loading and a gross 
weight of over 300,000 Ib. In the absence of official acceptance, 
further development of the project is unlikely. 


Production of the F-27 by Fair- 
child ended in 1960, with 83 sold and 10 uncommitted aircraft 
built for future sale. Production by Fokker continues and recent 
orders have brought the total to 92, including 12 for the R. Neth. 
A.F Four production versions have appeared, known as the 
Series 100 and 200 40/48-seat passenger transports (Dart 511 
and 528 respectively) and the Series 300 and 400 freighters (Dart 
511 and 528 respectively). Late in 1960 Fokker announced a high- 
density version of the Series 100 and 200, seating 52 passengers 
at 30-in. pitch and having a new “ inward opening, outward 
moving " passenger door. Certification of the Series 100 and 
300 at 39,000 Ib., and of the Series 200 and 400 at 42,000 Ib., 
will be completed by mid-1961, bringing considerable payload- 
range benefits to F-27 operators 

Long-fuselage variants have been projected to seat up to 60/64 
passengers. The length increases by 88.5 in. and Dart R.Da.7/2 
or R.Da.10 engines would be used. Fokker is also now flying a 
STOL version of the F-27, with double-slotted flaps of the type 
originally fitted to the prototype Friendship, coupled with a 
variable-incidence stabilizer and, primarily for military applica- 
tions, low-pressure tyres and rear-loading facilities. 


159 GULFSTREAM. With more than 50 sold 
exclusively to corporate owners, the 10/12-seat Gulfstream has 
proved the most successful, to date, of turbine-powered execu- 
tive transports. It was designed specifically for the business 
market Slipper tanks are available if desired to extend the 
already-considerable range on internal tankage, and Dart 
R.Da.l0s can be used to take advantage of the airframe 
strength—the original stressing was for 373 knots. Grumman 
also recently began a campaign to sell a version of the Gulf- 
stream, the L159-2, to the U.S.A.F. as a 24-seat C-47 replace- 
ment for air evacuation, facilities inspection and high-priority 
personnel and cargo transport. The General Electric T64 is 
being offered as an alternative to the Dart in this version. 


= — 
; Fokker F-27 Friendship (Rolls-Royce Dart). : 
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LOCKHEED L-188C ELECTRA. Sales of the Electra, as an 


Lockheed JetStar (Pratt & Whitney JT12A-1). 


HAMBURGER HFB 314. Work on this rear-engined (RBI41) 


short-haul project was abandoned at the end of 1960 in the 
absence of financial backing from the West German Government 
and because of the superior competitive position of the D.H. 
Trident and Boeing 727. 


HANDLEY PAGE HPR.7 HERALD. Scheduled service operations 


by a Herald are to begin next month by Jersey Airlines, and will 
be the culmination of eight years of private-venture develop- 
ment of this feederliner at a cost of more than £3 million. 
The original piston-engined Herald (HPR.3) was abandoned 
in favour of the present twin-Dart version in May, 1957, and 
two prototypes and a production model have been extensively 
tested and demonstrated since the first flight with Darts on 
Mar. 11, 1958. 

Coupled with the announcement of Jersey Airlines’ order for 
six Heralds in September, 1960, was news of a new version, the 
Series 200, with a 42-in. fuselage extension increasing the maxi- 
mum seating from 48 to 56. Other Herald variants have been 
projected with Dart R.Da.10s, gross weight increased to 
44,000 Ib. and, for military customers, rear-loading doors and 
a sToL performance. The HPR.8 was a freighter and vehicle 
ferry project based on the Herald wing with a new fuselage able 
to seat more than 100 passengers and having optional nose- 
loading doors. 


HANDLEY PAGE HP.117. A model of this large all-wing airliner 


was shown at the 1960 S.B.A.C. Display as an example of the 
company’s studies into the application of boundary layer control. 
With suction slots to laminarize the wing, the 300-seat HP.117 
would make possible, it is claimed, a D.O.C. of £5 10s. per seat 
between London and New York. 


HEINKEL HE 211. This project for a short-haul transport was 


selected for further development in a Government-sponsored 
design contest in West Germany. It had a shoulder-wing and 
two Lycoming T55 turboprops, with accommodation for about 
20 passengers. An alternative variant, the He 211B, was 
reported early in 1961 to have three General Electric CJ610 
turbofans, presumably in the rear fuselage. 


ILYUSHIN IL-18. In the past year the Il-18 has consolidated its 


position as the most successful of the Russian turbine transports 
and the only one exported in significant quantities. All the 
exports have been to Eastern Bloc countries or to newly- 
independent African states and may not, therefore, represent 
completely unbiased selection of the Il-18 on technical merit; 
nevertheless, the aircraft compares well with its Western con- 
temporaries (Vanguard and Electra) and the Lenin prize awarded 
to its design team in 1960 was well deserved. 

An English-language sales brochure on the II-18 produced by 
Avtoexport in Moscow illustrates various possible layouts, and 
describes the 73/84-seat II-18B as the most used. A high-density 
120-seat (six-abreast) version has been designed, but requires 
an extension aft of the pressure shell; an executive interior is 
also illustrated. Among some notable [I-18 flights was the 
lifting of a 20-tonne (44,092 Ib.) load to 39,370 ft.; a 9,260- 


elapsed time. 


ISRAEL BI0IC. One of the first indigenous projects of Israel 


Aircraft Industries in Tel Aviv is for a small twin-jet exccutive, 
with a low, slightly-swept wing and two rear-mounted General 
Electric CJ610-2B turbofans. The two-pilot-plus-seven-passenger 
BIOIC could be available in 1963 and production of two proto- 
types is planned at present To sell at about $300,000, the BIOIC 
has a gross weight of about 12,000 Ib., a cruising speed of 
469 knots at 30,000 ft. and a range of 1,750 naut, miles. 


immediately available medium-range turboprop transport, are 
still being sought by Lockheed, which has virtually completed 
production of the 168 sold to date. Meanwhile, LEAP (the 
Lockheed Electra Action Programme) is in full swing to modify 
all existing Electras in the light of the investigation into the 
cause of accidents to the Electra in 1959 and 1960. Two acci- 
dents, which caused the F.A.A. to impose speed restrictions on 
the Electra on Mar. 17, 1960, were found to have been caused 
by an undamped whirl mode in damaged powerplants. A 
modification scheme was designed to introduce extensive 
reskinning of the wing and general strengthening of the wing 
structure and engine mountings. A modified Electra flew in 
October, 1960, and the F.A.A. raised the speed restriction on 
Jan. 5, 1961. The first modified Electra was back in service 
with Eastern Airlines on Feb. 24 and the modification of all 
168 aircraft is expected to be complete by mid-1961. 


LOCKHEED 1329 JETSTAR. Type certification for the JetStar 


the first pure jet executive transport—is imminent at the end of 
a test programme involving a prototype and the first five pro- 
duction aircraft. The latter have been used respectively for 
testing structural stability, control and flutter; performance; 
systems; engines; and function and reliability. Aircraft number 
seven is being furnished for a demonstration tour. Lockheed 
has orders for 26 executive JetStars and 13 for the U.S.A.PF. 
and U.S.N. and hopes to sell many more to recover the $30.5 
million written off against its development up to mid-1960. 
Initially the JetStar was designed to military requirements, and 
the first of two prototypes with twin-Orpheus powerplants flew 
on Sept. 4, 1957. Four P. & W. JT12As were selected as produc- 
tion powerplant in January, 1959, and a re-engined prototype 
flew in February, 1960. Fully equipped price of the 10-seat 
JetStar is approximately $1.35 million. 


LOCKHEED C-141 SUPER HERCULES. A product of the com- 


pany’s Georgia Division, this project was named winner on 
Mar. 13, 1961, of a U.S.A.F. design competition for a MATS 
jet freighter. The MATS requirement is said to be for 132 
initially, with some $1,000 million allocated for development 
and production. The first aircraft of the type are expected in 
service by the end of 1964, and a commercial freighter variant 
might conceivably be available by 1965. Although wholly 
financed by the U.S.A.F., the SOR 182 requirement was written 
in consultation with the F.A.A. to cover airline needs as far 
as possible, and the F.A.A. also participated in selection of the 
design for production. 

The C-141 has a high wing with podded 21,000-lb. Pratt & 
Whitney JT3D-8A turbofans. Cruising speed will be 440-500 
knots, and the key points on the payload-range curve are 
60,000 Ib. for 3,000 naut. miles and 20,000 Ib. for 5,500 naut. 
miles. Maximum-weight field length has been specified at 
6,000 ft. The gross weight is expected to be about 315,000 Ib. 
Fuselage hold cross section will be 9 ft. 6 in. by 9 ft.. with 
rear-loading; span is 160 ft. and length, 150 ft. (See our issue 
for Mar. 23, p. 309.) 


MAX HOLSTE SUPER BROUSSARD. This light general-purpose 


turboprop transport is now being developed jointly by the 
designers, Avions Max Holste, and by the state-owned Nord 
Aviation. In the terms of an agreement concluded on Nov. 23, 
1960, Nord is responsible for production while Max Holste 
continues with design and flight development. The latter began, 
with the Twin Wasp-powered MH250, on May 20, 1959; the 
definitive prototype of the MH260 flew on Jly. 29, 1960, with two 
Bastan IIIA turboprops. These were replaced in October by 


(Continued on page 411) 


Above, Max Holste Super 
Broussard (Turbomeca Bastan). 


Left, Ilyushin 1-18 (Ivchenko 
Al-20) 


AGES 
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a naut. mile circuit from Moscow via Irkutsk, Petropavlovsk, the 
ah North Pole-6 drifting station, and Tiksi at 337 knots; and a 
is three-sector flight from Moscow to Mexico in 21 hr. 5 min. : 
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If you have the AIRCRAFT 
we have the FLOOR... 


MALLITE EGB FLOORS 
Service proved by 

over 20 airlines and operators. 
In Operation all over the world. 
In service or going into service 
in 17 different types of aircraft. 
Proof against stilletto heels. 
Comparatively low priced. 
Easy to install and maintain. 
The most tested floor in service to-day. 
The answer to a floor probiem 


in any aircraft. 


Illustration shows Floors available 
Viscount for all 
Aircraft types 


Replacement Floor 


...and the GALLEY Equipment 


MALLITE GALLEY EQUIPMENT 


Service proved by airlines and 


operators Constructed from EGB Floor 
Laminates. Tough, rigid and 
serviceable. Hygienic because inner 


skin is continuous through the grooves. 


Rigid design but flexible dimensions. 
Units can be manufactured to suit any 


galley installation. ‘ 
Mealboxes, Barboxes and Equipment 
Boxes produced as standard 


or to special requirements. 


WZAilliam Mallinsom 
and Sons I.td. 


AIRCRAFT DIVISION - THAMES ROAD - CRAYFORD - KENT 
Telephone CRAYFORD 26244 Telegrams: CEMENTED, CRAYFORD 


MANUFACTURERS OF PLYWOOD - ARMOURPLY - PANELS AND AIRCRAFT LAMINATES 
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PLESSIFLEX 


REGD,. TRADE MARK 


can take it... 


whether ‘it’ is a gas or a liquid, hot or 
cold, corrosive or inflammable. 


to wherever 
it’s got to go... 


in any of an infinite range of aeronautical, 
marine, chemical or nuclear applications. 


safely and surely... 


because, where misalignment or relative move- 
ment so demand, Plessiflex will bend, flex or bow 
but never, never complain. It withstands the most 
exacting conditions of blast or vibration, cold or 
heat, or high internal pressure — or all of these 
at once. 


in many sizes 
from 4” to 8” bore. And Plessiflex may be 
had in various metals including stainless 
steel, brass, copper and Monel. 


Write for Publication No, 1121 


metallic hose and ducting 


POWER AUXILIARIES LIMITED 


Kembrey Street - Swindon - Wilts - Tel: Swindon 6211 


Overseas Sales Organisation: 
PLESSEY INTERNATIONAL LIMITED Ilford - Essex - Tel: ILFord 3040 


One of the [ Plessey Group of Companies 
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(Continued from page 410) 


986 h.p. Bastan IVs with bigger propellers, and 1,000 e.h.p. 
Bastan Vs will be fitted shortly. The first production 20/23-seat 
Super Broussard is to fly in the autumn of 1961 and will be 
used for certification trials. Production deliveries are to begin 
in 1962 with 17 aircraft scheduled for completion by the end 
of the year. A numb@ of options are reported to have been 
placed for Super Broussards. 

Plans have recently been finalized for development of the 
MH262, a version with a circular-section, pressurized fuselage. 
A military version of the Super Broussard has been designed 
to the current French Air Force requirement for a light 
transport. 

McDONNELL 220. McDonnell built a private-venture light jet 
transport to meet the U.S.A.F. “ UCX ” requirement, in com- 
petition with the Lockheed JetStar; this flew as the McDonnell 
119 on Feb. 11, 1959, with four 3,000-lb. Westinghouse J34 Potez 840 (Turbomeca Astazou). 
turbojets. An executive 10-seat transport variant of the same 
design, with P. & W. JT12 
McDonnell 220, and the prototype has been refurnished an ‘ 
restyled in this guise. No decision has yet been taken to market PIAGGIO DC-108. 
this aircraft. 


A turboprop or turbofan executive aircraft 
is reported to have been developed wr! by Piaggio and 
Douglas, and is ready for construction if the Italian Govern- 


NAMCO YS-11. Development of an indigenous turboprop trans- ment will share development costs with Piaggio. One proposed 
port began in Japan in 1957 and is now being conducted by the design is reported to be similar to the Piaggio P.166, with 
Nihon Acroplane Manufacturing Co., in which the Japanese 400 h.p. P. & W. PT6 turboprops. 


Government is represented together with six major aircraft : 
manufacturers. These companies, which are sharing the task POTEZ 840. One of the smallest turbine transports built to date, 
of design and construction, are Mitsubishi, Kawasaki, Fuji, the Potez 840 is a “ baby airliner” in the fullest sense, with 
Shin Meiwa, Nihon Hikoki and Showa Hikoki, Contracts a well-equipped pressurized cabin for 16 passengers (or 24 high 
so far cover construction of four prototypes (two for static density). Two prototypes have been built as a private venture, 
the first of these having just started its flight trials at Toulouse. 
The design was begun in May, 1959, and construction started 
early in 1960. (See our issue for Mar. 23, 1961.) 


SAAC 23. Designs for a twin-jet executive have been — oo b 
the Swiss American Aviation Corp., founded by lliam 
Lear, Sen., and the first of two Swiss-built prototypes is planned 
to fly next year. The SAAC 23 will have a slightly swept low 
wing and two turbofans (probably General Electric CJ610-2Bs) 
and will seat two pilots and eight passengers. Unequipped cost 
of production models, which would be built in Tareee and 
shipped to the U.S. less engines, instruments and furnishing, 
would be about $250,000. Production deliveries could begin 
early in 1963. Gross weight is about 12,000 lb.; span, 34 ft. 
54 in.; length, 37 ft. 7 in.; cruising speed, 455 knots at 30,000 ft. 
and range more than 1,900 naut. miles with two permanent 
wing-tip fuel tanks. 


Namco YS-11 (Rolls-Royce Dart). 


and fatigue tests); the first YS-11 is to fly at the end of this year. Ee: ‘ ad 
Particular emphasis has been placed upon good field perfor- : 1} 
mance for the 52/60-seat YS-11, which is intended initially for an 


domestic services in Japan. Interest in the YS-11 has also been 
expressed by the Japanese National Defence Agency as a C-46 
replacement and by other Government agencies Tentative 
production plans are for five in 1963, 10 in 1964, 18 in 1965 
and two a month thereafter. (See our issue for Nov. 4, 1960.) 


NORTH AMERICAN SABRELINER. A recent decision has been 
made to proceed with F.A.A. certification of the 6/9-seat twin- 
jet Sabreliner for business and executive use. The design was 
originally undertaken to meet a U.S.A.F. requirement for a 
utility jet trainer/transport, and qa total of 94 have been ordered 
to date under the military designation T-39. Certification of 


the Sabreliner with two 3,000-Ib. P. & W. JT12A-6 rear-mounted ? es 
turbojets is expected by May. The Sabreliner characteristics i : 
include the following: span. 44 ft. 5 in.; length, 43 ft. 9 in.; : : 


wing area, 342 sq. ft.; cabin volume, 230 cu. ft.; gross weight, 

17.760 Ib.; best-cost cruising speed, 370 knots at 35,000 ft. at Short Belfast (Rolls-Royce Tyne). 

14,500 Ib.; field length required (SR422B), 5,000 ft. in LS.A. 

at sea level; range with full tanks, 1,810 naut. miles at 413 

knots at 44,000 ft. SHORT BELFAST. Civil freighter versions of this specialized 
strategic transport for the R.A.F. (previously named _ the 
Britannic) will be offered in due course for service by 1965/66. 
By this time, the makers anticipate, freight traffic will have 
developed to the point where a small fleet of Belfasts could 
be exclusively employed on commercial operation. 

An initial R.A.F. order for 10 Belfasts was confirmed earlier 
this year, on a fixed-price basis, and a £5-million loan has been 
obtained from the Northern Ireland Government to finance 
Belfast development. Short Bros. and Harland plans are based 
on the sale of not less than 30 Belfasts, including civil models. 
The first for the R.A.F. is to fly in the first half of 1962. 


SIPA 272 PRESENCE. A series of design studies (75,000 man-hours 
in 1960) has been made by SIPA under the name of Presence 
for a light twin-turboprop freighter and business aircraft. The 
latest of these designs, the 8.272, is for a low-wing aeroplane 
with a pressurized circular-section, swing-nose fuselage and two 
Astazou engines on the wing. With Caravelle-type seats the 
Presence seats 12 passengers: as a pressurized freighter, a car 
or Jeep can be accommodated. Greater payloads can be carried 
by unpressurized versions. Data for the $.272, which is also ' 
being offered to the French Air Force, will be found on pages ; 
404-406. 


Lockheed C-141 Super Hercules (Pratt & Whitney JT3D-8A). 
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and Roaring 77 
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These had. respectively. Avon $72: 


strengthening for the higher gross 


was delivered Alitaina on Agr 


SOP AVIATION CARAVELLE. Orders for 4 Caravelles in the 
past year have made (hic one of the most successful ef trans- 
gorts. ‘He total of | 146 now wid to 
he Bosing 707 and Douglas sales. aithongh aill 
O4 short of the reported break-even figure First fown on 

he Grot of the rear-engined 

and was originally designed with a (riple- Acar instal- 

lations in layout @milar ar aow adooted for the Trident 


nriines is exceeded only Sy 


Profnchon of he Caravelle and [A compiete 
wid Avon 516 engines. The 
Caravelle fas he more gowerful Avon and sructurai 


sommpleted he production Caravelle as 4 privately financed 
for the and later variants. and the first production 
». 


& further important development aage wis ccached on Sept 
6. 60. when Caravelle “No > few ac he orotetyor 


recquigoed with Avon Stile Certification was ohtamed after 
52 hours of Right ‘esting at the mereased gross weight of 


its fret oroduction Caravelle VI (No 464) flew on 


on 12 Ow Peb 6 


ban. 17. 1961, and was delivered to Sabena on Jan, 1). entering 
Sud flew the first Caravelle 


Vi (Me 462). destined evenmally for United In the 


426 ib 
On Tey. 25. 1900. he Caravelle 


Avow with reversers allow « farther weight 


No was delyvered o 
and. followina five-week 
demonstration tow, was re-engned with 16 160-1. 


form flew on Dec. 29. 1960 A version 


114446 Also projected is 


with) (nese engines in Seine fered an the Caravelle VII. with 
Tom weight mereased to 


the origimal fuselage length. and 4 gros 


weignt of 1546 


which wae to have had 15. 
dewgned wing 


variant 
STP IO turbofans 


theitege meinechaft ransall) are 


speed, 270 knots at 26.250 
14) newt. miles 


Sud Aviation have dropped development of the Caravelle 
Vili, which wae to have been similar to the VII but with 
RR engines. and of the jomt Sud Douglas Caravelle XIV 
RBISI-TIA engines and a 


AVIATION CARAVELLE JUNIOR. Variously referred to 
as the Béhé-Caravelle and MicroCaravelle, this project is for 


possibly having FP A W 


Transall (Rolls-Royce Tyne) 


TRANSALL, CA, A civil version is planned of this joint Franco- 
Getman design for a military freighter, powered by two R.-R 
Ty.20 tutboprops Participating in the Transall Alliance 


Nord-Aviation in France 


and Hamburger, Blume and Weser in Western Germany. Nord 
will tuild and fly the first C.160 prototype. In layout resembling 
the Lockheed Hercules, the C.160 has a cabin 42 ft. & in long 
and 10 ft. 4 in. by 9 ft. 9 in, in cross section, total volume is 
4.447 cu. ft. Other characteristics of the initial military version 
are: span, 131 ft, 3 in.; length, 102 ft.; wing area, 1,722 sq. ft 
max. payload, 26,445 th toss weight, 90,390 tb.; cruisin 
range with 17,640-Ib gavieed. 


Sud Aviation Caraveile Rcils-Rcyce Avon) 


TLPOLEVY Russias firw—and the Worlds sxcond— 
turbojet airliner my service. the Tu-104 used by Aer 
versions. The original 50-seat Tu-104 was followed the 

seat Tw f044. which is the principal veruonm m Acroflor 


mternational services. and the Ingh-density [00-eat Tu-i048 
ised domesnecally & version called the Tu-104E estabfshed 
records m Apri. 1960, by carrymg 2 33.070-ib. payload 
over a circuit at S65 mob iis variant was 


recently reported to have Soloviev turbofan engmes, 5u 
to De wrTvice 


_ 


Tupolev Tu-124 (Soloviev turbofan). 


Above, Tupolev Tu-104 
(Mikulin AM-3™). 


Left, Tupolev Tu-114 
(Kuznetsov NK-12M). 
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TUPOLEV TU-114. 


TUPOLEYV TU-124. 


V.E.B. FLUGZEUGBAU TYPE 152. 


VICKERS VANGUARD. 


Introduction of the Tu-114 into regular service 
with Aeroflot has been persistently delayed, presumably by 
development problems. So far as is known, the Tu-114 is still 
intended for service on the long trans-Russia routes, and inter- 
national services to such points as Peking, Delhi and New York 
The 170-seat Tu-114 first flew at the end of 1957 and visited 
the U.S. twice in 1959. In March and April, 1960, a Tu-114 
established a total of 24 F.A.I. class records for speed over 
various circuits with a 25,000-kg. payload. The performances 
included 541 m.p.h, over 1,000 km., 532 m.p.h. over 2,000 km. 
and 545 m.p.h. over 5,000 km. 


In effect a scaled down Tu-104, the Tu-124 
appeared in 1960 and can claim to be the World's first short- 
haul jetliner powered by turbofan engines. Seating 44-60 pas- 
sengers (or 68 in high-density layouts) the Tu-124 has two 
8,500-lb. Soloviev turbofans giving a cruising speed of 485 knots. 
The gross weight is 60,000 Ib. Photographs suggest that the 
fuselage cross-section is the same as that of the Tu-104. Aero- 
flot have reported their intention of introducing Tu-124s on the 
725-mile Moscow-Perm and 925-mile Moscow-Chelyabinsk 


routes in due course. 


Vickers Vanguard 952 (Rolls-Royce Tyne). 


Beset by prob- 
lems including the loss of the first prototype at an early stage 
of flight testing and the defection of two condos designers, this 
East German short-haul jet transport was abandoned earlier 
this year—and, with it, the entire East German aircraft industry. 
Three V.E.B. 152s had been ordered by the East German 
D.L.H., and a second prototype was reported to be in the flight- 
test stage. 


*KERS VISCOUNT. Orders for six Viscount 810s have been 
booked in the past 12 months to bring the total sales to 429 
and serve to keep the production line in action at Hurn, The 
Viscount 840, with Dart R.Da.10 engines and a 400-m.p.h. 
cruising speed, is available new or by conversion. A stron 
second-hand market exists in the earlier Viscounts 700 and 8 
series and details of recent changes in airline fleets are listed 
on page 398 


In the past year, Vickers’ second-genera- 
tion turboprop has entered service with B.E.A. and T.C.A. 
after suffering a serious delay when the Tyne engine was 
grounded with compressor fault on May 23, 1960. By that 
1,300 hr. since the first 


time, eight aircraft had flown over 

flight of G-AOYW on Jan. 20, 1959. Flights with modified 
engines were resumed on Oct. 6, and, after a 200-hr. engine- 
assurance programme had been completed on G-APED. 


unrestricted type certificates were granted to the Vanguard 951 
(B.E.A.) and Vanguard 952 (T.C.A.) on Dec. 2. B.E.A. first 
carried fare-paying passengers in the Vanguard on Dec. 17, 1960, 
and started full scheduled services on Mar. 1, 1961; T.C.A. 
received its first 952 on Dec. 8, 1960, and started regular services 
on Feb. 1, 1961. 

The six Vanguard 95is for B.E.A. have a gross weight of 
135,000 Ib. and payload of 23,500 Ib., but the remaining 14, as 
Vanguard 953s, will be to the Vanguard Mk. II weight stan- 
dard, with 146,500-Ib. gross and 37,000-Ib, payload. Whereas 
any future Vanguard [Is will have Tyne RTy.11 Mk. 512s, 
however, B.E.A. has standardized on the RTy.! Mk. 506 engine 
for its entire fleet. The T.C.A. version, with the Tyne 512s, 
has a 33,500-lb. payload and 146,500 Ib. gross weight. (See our 
issue for Feb. 24, 1961.) 


1961 413 


VICKERS VCIil. 


THE AEROPLANE 
and ASTRONAUTICS 


VICKERS VC10, Britain's first entry into the big subsonic turbo- 


jet transport field will be made early next year with the first 
flight of the VC10, now in major assembly at Weybridge. 
Originally designed for the B.O.A.C. medium-range Empire 
routes, the 114/150-seat VC10 had the necessarily good airport 
performance for these routes coupled with a good payload-range 
capability; it was subsequently developed, however, to have 
adequate range for North Atlantic operation and in this form 
B.O.A.C. ordered 35 on Jan. 14, 1958, with an option on another 
20. The total contractual commitment by B.O.A.C, for these 
aircraft with associated spares and ground-handling equipment 
is about £100 million. 

In June, 1960, B.O.A.C. took up half its option with a £25- 
million order for 10 Super VC10s. At this time, the Super 
VC10 had a 28-ft. fuselage extension to increase the passenger 
capacity to a maximum of 212 (all-economy), and wing-tip tanks 
to allow the 58,000-lb. payload to be carried over 3,500-naut. 
Other members of the VC10 family were announced 


mile stages 
in September, 1960, including a still longer (by 10 ft.) Super 
VC10 with a gross weight of 360,000 lb. compared with 


ter with a 


347,000 Ib. for the B.O.A.C. version; and a frei 
373,000 Ib. 


swing nose for straight-in loading, gross weight 
and payload of 106,000 Ib. 

B.O.A.C. has recently been reconsidering its VC10/Super VC10 
orders and is likely to revise the proportions of each without 
altering the total number to be acquired. The precise specifi- 
cation of the Super VC10 for B.O.A.C. is also likely to be 
amended, (See our issues for Jly. 1, 1960; Sept. 9, 1960; 
Nov. 18, 1960; and Feb. 10, 1961.) 


Further development of this short-medium-haul 
member of the VC10 family is unlikely in the light of a recent 
B.A.C. policy decision. As finally offered to T.C.A. and other 
airlines towards the end of 1960 the VC11 had a gross weight 
of 180,000 lb. and a wing area of 1,600 sq. ft., achieving a 
high CL max. with the help of blown “\ Its layout followed 
that of the VC10 with four rear-mounted R.-R. Speys. The big- 


diameter fuselage was designed to accommodate 100-138 pas- 
sengers, 
The span was 103 ft. 


and the cruising speed was 510-520 knots at 25,000 ft. 
and length 136 ft. 


Vickers Viscount 806 (Rolls-Royce Dart). 


Vickers VC10 (Rolls-Royce Conway). 
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SUD AVIATION CARAVELLE. Orders for 34 Caravelles in the 
Z past year have made this one of the most successful jet trans- 
4 ports; the total of 116 now sold to airlines is exceeded only b 
the Boeing 707 and Douglas DC-8 sales, although it is still 
104 short of the reported break-even figure. First flown on 
May 27, 1955, the Caravelle was the first of the rear-engined 
transports, and was ay designed with a triple-Atar instal- 
lation in a layout similar to that now adopted for the Trident 
and Boeing 727. 

Production of the 72/80-seat Caravelle I and IA is complete. 
These had, respectively, Avon 522 and Avon 526 engines. The 
Caravelle III has the more powerful Avon 527 and structural 
strengthening for the higher gross weight of 10,400 Ib. Sud 
completed the 19th production Caravelle as a privately financed 

rototype for the III and later variants, and the first production 
II was delivered to Alitalia on Apr. 29, 1960. 

A further important development stage was reached on Sept. 
10, 1960, when Caravelle No. 19 flew as the protetype VI, 
re-equipped with Avon 531s. Certification was obtained after 
352 hours of flight testing at the increased gross weight of 
105,820 Ib. The first production Caravelle VI (No. 64) flew on 
Jan. 17, 1961, and was delivered to Sabena on Jan. 20, entering 
service on Feb. 18. On Feb. 6, Sud flew the first Caravelle 
VI R (No. 62), destined eventually for United Airlines. In the 
VI R, Avon 533Rs with thrust reversers allow a further weight 
increase to 110,230 Ib. 

On Jiy. 25, 1960, the Caravelle III] No. 42 was delivered to 
General Electric in New York and, following a five-week 
demonstration tour, was re-engined with 16,100-lb. CJ805-23C 
turbofans. In this form it flew on Dec. 29, 1960. A version 
with these engines is being offered as the Caravelle VII, with 
a small fuselage extension and oss weight increased to 
114,640 Ib. Also projected is the Caravelle X, with P. & W. 
JT8D-1 turbofans, the original fuselage length, and a gross 
weight of 113,540 Ib. 

Sud Aviation have dropped development of the Caravelle 
VIII, which was to have been similar to the VII but with 
RB.141-3 engines, and of the joint Sud-Douglas Caravelle XIV, 
which was to have had 15,000-lb. RB.141-11A engines and a 
Douglas-designed wing. 


SUD AVIATION CARAVELLE JUNIOR. Variously referred to 
as the Bébé-Caravelle and Micro-Caravelle, this project is for 
a 40/50-seat short-fuselage variant, possibly having P. & W 
JTF10 turbofans. 


Transall C.160 (Rolls-Royce Tyne). 


TRANSALL C.160. A civil version is planned of this joint Franco- 
German design for a military freighter, powered by two R.-R. 
Tyne RTy.20 om Ss. Participating in the Transall Alliance 
(Arbeitsgemeinschaft Transall) are Nord-Aviation in France, 
and Hamburger, Blume and Weser in Western Germany. Nord 
will build and fly the first C.160 prototype. In layout resembling 
the Lockheed Hercules, the C.160 has a cabin 42 ft. 8 in. long 
and 10 ft. 4 in. by 9 ft. 9 in, in cross section; total volume is 
4,837 cu. ft. Other characteristics of the initial military version 
are: span, 131 ft. 3 in.; length, 102 ft.; wing area, 1,722 sq. ft. ; 
max. payload, 26,445 lb.; gross weight, 90,390 Ib.; cruising 
speed, 270 knots at 26,250 ft.; range with 17,640-lb. payload, 
2,430 naut. miles. 


Sud Aviation Caravelle Vi (Rolls-Royce Avon). 


TUPOLEV TU-104. Russia’s first—and the World's second— 


turbojet airliner in service, the Tu-104 is used by Aeroflot in 
three versions. The original 50-seat Tu-104 was followed by the 
70-seat Tu-104A, which is the principal version in Aeroflot 
international services, and the high-density 100-seat Tu-104B, 
used domestically. A version called the Tu-104E estabbished 
F.A.I. records in April, 1960, by carrying a 33,070-lb. payload 
over a 2,000-km. circuit at 596.5 m.p.h.; this variant was 
recently reported to have Soloviev turbofan engines, but is not 
known to be in service. 


Tupolev Tu-124 (Soloviev turbofan). 


4 Above, Tupolev Tu-104 
of (Mikulin AM-3™). 


Left, Tupolev Tu-114 
(Kuznetsov NK-12M). 
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TUPOLEYV TU-114. Introduction of the Tu-114 into regular service 


with Aeroflot has been persistently delayed, presumably by 
development problems. So far as is known, the Tu-114 is still 
intended for service on the long trans-Russia routes, and inter- 
national services to such points as Peking, Delhi and New York 
The 170-seat Tu-114 first flew at the end of 1957 and visited 
the U.S. twice in 1959. In March and April, 1960, a Tu-114 
established a total of 24 F.A.I. class records for speed over 
various circuits with a 25,000-kg. payload. The performances 
included 541 m.p.h, over 1,000 km., 532 m.p.h. over 2,000 km. 
and 545 m.p.h. over 5,000 km. 


TUPOLEV TU-124. In effect a scaled down Tu-104, the Tu-124 


appeared in 1960 and can claim to be the World's first short- 
haul jetliner powered by turbofan engines. Seating 44-60 pas- 
sengers (or 68 in high-density layouts) the Tu-124 has two 
8,500-lb. Soloviev turbofans giving a cruising speed of 485 knots. 
The gross weight is 60,000 Ib. Photographs suggest that the 
fuselage cross-section is the same as that of the Tu-104. Aero- 
flot have reported their intention of introducing Tu-124s on the 
725-mile Moscow-Perm and 925-mile Moscow-Chelyabinsk 
routes in due course. 
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VICKERS VC10. Britain's first entry into the big subsonic turbo- 


jet transport field will be made early next year with the first 
flight of the VC10, now in major assembly at Weybridge. 
Originally designed for the B.O.A.C. medium-range Empire 
routes, the 114/150-seat VC10 had the necessarily good airport 
performance for these routes coupled with a good payload-range 
capability; it was subsequently developed, however, to have 
adequate range for North Atlantic operation and in this form 
B.O.A.C. ordered 35 on Jan. 14, 1958, with an option on another 
20. The total contractual commitment by B.O.A.C. for these 
aircraft with associated spares and ground-handling equipment 
is about £100 million 

In June, 1960, B.O.A.C. took up half its option with a £25- 
million — for 10 Super VC10s. At this time, the Super 
VC10 had a 28-ft. fuselage extension to increase the passenger 
capacity to 2 maximum of 212 (all-economy), and wing-tip tanks 
to allow the 58,000-lb. payload to be carried over 3,500-naut. 
mile stages. Other members of the VC10 family were announced 
in September, 1960, including a still longer (by 10 ft.) Super 
VC10 with a gross weight of 360,000 lb. compared with 
347,000 Ib. for the B.O.A.C. version; and a freighter with a 
swing nose for straight-in loading, gross weight 373,000 Ib. 
and payload of 106,000 Ib. 


B.O.A.C. has recently been reconsidering its VC10/Super VC10 
' orders and is likely to revise the proportions of each without 
* vo cation of the Super VCi0 for B.O.A.C. is also likely to be 
amended, (See our issues for Jly. 1, 1960; Sept. 9, 1960; 
Nov. 18, 1960; and Feb, 10, 1961.) 


VICKERS VClI1. Further development of this short-medium-haul 
member of the VC10 family is unlikely in the light of a recent 
B.A.C. policy decision. As finally offered to T.C.A. and other 
airlines towards the end of 1960 the VC11 had a gross weight 
of 180,000 Ib. and a wing area of 1,600 sq. ft., achieving a 
high CL max. with the help of blown flaps. Its layout followed 
that of the VC10 with four rear-mounted R.-R. Speys, The big- 
diameter fuselage was designed to accommodate 100-138 pas- 
sengers, and the cruising speed was 510-520 knots at 25,000 ft. 
The span was 103 ft. and length 136 ft. 


Vickers Vanguard 952 (Rolls-Royce Tyne). 


V.E.B. FLUGZEUGBAU TYPE 152. Besct by development prob- 
lems including the loss of the first prototype at an early stage 
of flight testing and the defection of two senior designers, this 
East German short-haul jet transport was abandoned earlier 
this year—and, with it, the entire East German aircraft industry. 
Three V.E.B. 152s had been ordered by the East German 
D.L.H., and a second prototype was reported to be in the flight- 
test stage. 


Vickers Viscount 806 (Rolls-Royce Dart). 


Orders for six Viscount 810s been 

booked in the past 12 months to bring the total sales to 429 eres Ee, —— 

and serve to keep the production line in action at Hurn. The 
Viscount 840, with Dart R.Da.10 engines and a 400-m.p.h. —s 
cruising speed, is available new or by conversion. A stron oe ms 
second-hand market exists in the earlier Viscounts 700 and 8&( 
series and details of recent changes in airline fleets are listed 
on page 398 


VICKERS VANGUARD. In the past year, Vickers’ second-genera- 
tion turboprop has entered service with B.E.A. and T.C.A. 
after suffering a serious delay when the Tyne engine was 
grounded with compressor fault on May 23, 1960. By that 
time, eight aircraft had flown over 1,300 hr. since the first 
flight of G-AOYW on Jan. 20, 1959. Flights with modified 
engines were resumed on Oct. 6, and, after a 200-hr. engine- 
assurance programme had been completed on G-APED, 
unrestricted type certificates were granted to the Vanguard 951 
(B.E.A.) and Vanguard 952 (T.C.A.) on Dec. 2._ B.E.A. first 
carried fare-paying passengers in the Vanguard on Dec. 17, 1960, 
and started full scheduled services on Mar. 1, 1961; T.C.A. 
received its first 952 on Dec. 8, 1960, and started regular services 
on Feb. 1, 1961. 

The six Vanguard 951s for B.E.A. have a gross weight of 
135,000 Ib. and payload of 23,500 lb., but the remaining 14, as 
Vanguard 953s, will be to the Vanguard Mk. II weight stan- 
dard, with 146,500-Ib. gross and 37,000-lb, payload. Whereas 
any future Vanguard [Is will have Tyne RTy.11 Mk. 512s, 
however, B.E.A. has standardized on the RTy.1 Mk. 506 engine 
for its entire fleet. The T.C.A. version, with the Tyne 512s 
has a 33,500-lb. payload and 146,500 Ib. gross weight. (See our 
issue for Feb. 24, 1961.) 


Vickers VC10 (Rolls-Royce Conway). 
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SUPERSONIC PROJECTS 


o BOEING MODEL 733. This number covers one of several design 

a studies made by Boeing for a supersonic transport. Much 
interest is being shown in a variable-geometry arrangement, but 
a 733 variant (page 395) shows a canard delta with four under- 
wing pods. Both light alloy (for Mach 2.0) and steel (for Mach 
2.5-3.0) structures are being studied; the company favours the 
latter speed if a cost-breakthrough in steel structures can be 
achieved, (See our issue for Nov, 25, 1960, pp. 704-705.) 


BRISTOL (B.A.C.) 198, This Bristol design is understood to be the 
basis of British Aircraft Corporation’s supersonic project for 
which a £350,000 design study contract was placed in October, 

1960. No official information on the Bristol 198 has been 
: released, but the B.A.C. design selected by the Ministry of 
i Aviation for further development is believed to be a light-alloy 
iy Mach 2.2 type with a narrow delta wing, probably seating 100 
: Or sO passengers and designed for transatlantic operation, As 
part of a general investigation into narrow delta and ogee wings 
initiated by the now defunct Supersonic Transport Aircraft 
Committee, the low-speed Handley Page H.P. 115 has been built 
and Bristol are to convert a Fairey FD-2 for high-speed tests. 


CONVAIR B-S8 TRANSPORT, As a means of obtaining super- 
sonic transport experience as quickly and cheaply as possible, 
Convair made detailed proposals towards the end of 1960 for 
a transport version of the B-58 Hustler supersonic bomber, using 
the existing wing structure, vertical tail and landing gear, with 
a new fuselage and powerplants. At a gross weight of 190.000 
Ib., this Convair model 58-9 would carry 52 passengers two- 
abreast for 2,500 naut, miles at Mach 2.4, with a D.O.C, of 
2.5 cents/seat-mile. 

Convair has laid down a schedule whereby a prototype B-58 
transport could fly 33 months from the go-ahead. Manufacturer's 

“4 tests with four aeroplanes would occupy 18 months, after which 

: Government agencies could fly the aeroplanes, and simulated 

airline operations by MATS begin four years from go-ahead. 


CONVAIR SST. Many supersonic transport designs have been 
studied by Convair. One, current early in 1960, cruised at 
Mach 3.0 with four turbojets and had a narrow delta wing, with 
fins at its tips, and a noseplane. Gross weight was 375,000 Ib. and 
range 3,300 naut. miles at 65,000 ft. 


HANDLEY PAGE H.P. 109, As part of continuing research into 
laminarization, this Mach 2.2 delta-wing transport was studied 
in 1960. With a gross weight of 310,000 Ib., it has a 50% 
bigger payload and 39% lower D.O.C. than an unlaminarized 
aircraft of similar configuration. 


LOCKHEED CL-408, This is a representative supersonic transport 
under study at Burbank during 1960. Intended for Mach 3.0 
operations between 60,000 ft. and 70,000 ft., it is a slender delta, 
with variable anhedral on the wing tips, and paired turbojets at 
the trailing edge. Span-to-fuselage-length ratio is 1 : 24, and 
the seating capacity up to 110. five-abreast. Lockheed believe the 
SST is potentially profitable, but the unit price could be as high 
as $25 million for small production runs. 


NORD SST. An all-steel Mach 3 project with ramjet power is 
reported to have been drawn by Nord for the Government 
design competition which required tenders to be submitted by 
the end of 1960. 


NORTH AMERICAN B-70 SST. Although the programme on the 
B-70 Valkyrie, which was recently increased from two proto- 
types to 12, is now likely to be cut back to four, this aircraft is 
still likely to be the first to provide real experience of Mach 3 
flight with a larger aeroplane. Directly or indirectly, therefore. 
it is likely to influence the development of an SST in the 
U.S.A. Proposals have been made by North American for 
transport versions of the B-70. By 1966, an 80/106-seat trans- 
port could be available to carry a 45,000-Ib. payload 2,470 naut. 
miles: with a bigger fuselage diameter than the B-70, it would 
have the same J93 engines. A year later, a fully commercialized 
transport could be offered, with J93 turbofan versions and modi- 
fications to permit FAA certification. This would have a D.O.C. 
of 2.5-2.75 cents/seat-mile carrying 90 passengers. 


SUD-DASSAULT SST. Both Sud Aviation and Dassault have 
prepared separate project designs for submission to the Govern- 
ment in response to an outline requirement for a 60/80-seat 
supersonic transport to fly 1,800-2,000 naut. mile stages at 
Mach 2. If either of these designs is selected, it will be 
developed jointly by the two companies, probably under the 
name Super Caravelle. 


COMMERCIAL 


AGUSTA AZ-101. Under construction for the Italian Air Force, the 

7 30-seat AZ-101 is a single-rotor helicopter of conventional design 

ae and possible commercial application. It is powered by three 

" D.H. Gnome H1000 shaft turbines and has a gross weight of 
24,000 Ib 


BLACKBURN SP 60. Under this designation, Blackburn's project 
team has been studying a very large crane-type helicopter, in 
which a turbojet or turbofan engine is mounted vertically on 
each rotor blade, near its axis, to feed exhaust gas to rotor-tip 
ejectors. The engines rotate with the blades to avoid the 
necessity for rotating seals. Beneath this rotor system is sus- 
pended a chassis, control cabin and hoist. A wide variety of 
detachable pods and containers could be designed: one such, 
studied for Channel] Air Bridge. could carry 18 cars and about 
90 passengers for cross-Channel operation (see our issue for 
Mar. 17, 1961). 


BOEING-VERTOL 107-11, Deliveries of this tandem-rotor 25-seat 
helicopter to New York Airways are about to start, following 
six months of test and certification flying. The design is derived 
from the Lycoming-engined Vertol 107 private-venture prototype 
by way of the three U.S. Army YHC-1As, one of which was 
converted to 107-II configuration for trials beginning on Oct. 24, 


HELICOPTERS 


a 


Sikorsky S-61L (General Electric CT58-100). 


1960. NYA has ordered five with an option on five more, and 
Fuji Air Transport has ordered two of the 10 recently purchased 
by Kawasaki Aircraft. 


SIKORSKY S-61L, First flown on Dec. 6, 1960, the first S-611 
has now been joined by two more for certification testing. and 
deliveries are to be made to Los Angeles Airways (five ordered) 
and Chicago Helicopter Airways (four ordered) later this year. 
The 25/28-seat S-61L is the first multi-engine Sikorsky helicopter 
for airline use and is based on the rotor transmission system of 
the HSS-2, in production for the U.S. Navy. The hull of the 
S-61 can be sealed for amphibious operations, but this is not a 
feature of the S-61L variant at present in production. 


SIKORSKY S-64, To fly later this year, the Sikorsky S-64 is an 
outgrowth of the S-60 flying-crane prototype, designed as a 
lifting unit to handle any type of externally slung load, including 
pouene pods. With two 6,400-s.h.p. Pratt & Whitney 

FTDI2A-1 turbines driving a 72-ft.-diameter, six-blade rotor. 
a S-64 will carry a 17,640-lb. payload for 43 naut. miles at 
95 knots. The gross weight is 38,000 Ib. Sikorsky is also 
oa larger cranes, of similar layout, for loads up to 


Boeing-Vertol 107-1] (General Electric CT58-100). 
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SUD AVIATION FRELON. For the French military services, Sud 


is developing the SA 3200 Frelon helicopter, powered by three 
1,100-h.p. Turmo engines. Commercial versions have been 
proposed for 20-24 passengers. With a 49-ft. rotor, the Frelon 
grosses 16,520 Ib. and carries a 4,400-lb. payload over 77 naut. 
miles range 


WESTLAND 194, This member of the Bristol tandem-rotor family 


of helicopters is available as an alternative to the Rotodyne for 
development as a commercial transport. Powered by four 
de Havilland Gnome H1200 shaft turbines, it has a 40-ft-span 
wing to give 50% of total lift in forward flight. Each six-blade 
rotor has a 55-ft. diameter and the fuselage is 77 ft. long. 


WESTLAND WESSEX 2. With two D.H. Gnome free turbines in 


tbs ry TRADERS ATL-98 CARVAIR,. The first flight of this 


BEECH/SFERMA 18S. Several 


DE 


DE 


DE 


place of the Wessex 1's single Gazelle, the Wessex 2 is to fly 
this year and is of potential civil] interest for taxi work and 
subsidized scheduled operations. At 13,500 Ib. gross, it is the 
smallest twin-turbine helicopter so far on offer. 
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With two Napier Gazelle free turbines, the 
23-seat 192C is a commercial version of the tandem-rotor 
Belvedere, and figures in the B.E.A. transport helicopter pro- 
gramme now awaiting Government approval. Up to 10 71 a 
be required for interim operations on loca] routes in the U 
such as that from Heathrow to Gatwick. 


small amount of flying has been done 
on the Eland-engined prototype of the Rotodyne convertiplane 
during the past year, while design work on the definitive 70-seat 
Tyne-engined version has continued in the former Fairey design 
office at Hayes. The commercial future depends on Government 
policy towards the Rotodyne’s noise level, in connection with 
which some trial flights into the London Heliport were made on 
Mar. 3. To date, Westland have obtained a £4m. Government 
development contract for the Rotodyne, and provisional =— 
from the R.A.F., B.E.A. and New York Airways. A £1.4m. 
Government grant towards the cost of introducing the Rotodyne 
into B.E.A. service has also been promised. 


PISTON-ENGINED TRANSPORTS 


AERO COMMANDER 680, Several airlines and taxi operators use 


this light twin, which is in production primarily for business and 
executive use. The 5/7-seat 680F, which at 8,000 Ib, gross is 
the heaviest variant of the series, has supercharged engines and 
has established a class altitude record of 37,010 ft. The Model 
720 Alti-Cruiser is similar but has a pressurized cabin. 


-4 conversion is expected at Southend next month, and 
certification by the end of the year will allow Channel Air 
Bridge to introduce the type on their vehicle ferry routes next 
year, Ten have been ordered by Channel Air Bridge, and 
Aviation Traders will finance three more initially. The Carvair 
conversion involves building on a new front fuselage, with flight 
deck, over the nose-loading doors, re-routeing control runs and 
increasing fin and rudder area. With a capacity for five cars 
and 25 passengers, the Carvair offers a new lease of life for 
DC-4s—a fact which is underlined by the first conversion having 
already flown 37,000 hr. as an ordinary DC-4. Operating costs 
are claimed to be substantially better than those of the 
Bristol 170. 


airlines have obtained long and 
useful service from models of the nine-seat Beechcraft 18, which 
first appeared in 1937 and has been in production ever since, 
some 7,000 having been built. The latest commercial variant, 
for business and feederline use, is the Super G18S, which is also 
offered with standby rocket power consisting of an Aerojet- 
General Junior Jet in each nacelle to add 200 h.p. for 15 seconds. 

In France, SFERMA has converted three Beech 18S twins to 
have Turbomeca Bastan turboprops. The first of these PD18S 
versions flew on Sept. 18, 1958, and the third, with greater fuel 
capacity, is now being used for type certification, With a gross 
weight of 11,000 Ib., the PD18S cruises at 230 m.p.h, and has an 
initial climb rate of 1,970 ft./min. 


HAVILLAND D.H.104 DOVE, Production of this 5/6-seat 
feederliner and business twin has been continuous since 1945— 
the first Dove flew on Sept. 25 in that year—and 50 or so, of 
more than 500 built, are used by airlines around the World. 
Latest variant is the Dove 8 or the Dove Custom 800, which 


has ejector exhausts on the Gipsy Queen 70s, a Heron-type 
cockpit canopy and higher gross weight. and is intended 
primarily for the executive market. 


HAVILLAND D.H.114 HERON, About half the 150 Herons 
built since the first flight on May 10, 1950, are in airline service. 
the remainder being used as executive transports. The 14/17-seat 
Heron has been built as Series I with fixed u/c and Series 2 
with retractable u/c. Vest Aircraft de Mexico has developed a 
Super Heron with four 340-h.p. Lycoming GSO-480 engines for 
better performance at high-altitude, high-temperature airports. 


HAVILLAND DHC.4 CARIBOU, Production of this stot 
transport is at present concentrated on military versions, prin- 
cipally for the U.S. Army. With its rear-loading facilities and 
excellent take-off properties from unprepared surfaces, it has 
potential commercial applications in undeveloped areas. The 
prototype first flew on Jly. 30, 1958, and one Caribou is at 


present being completed with General Electric T64 turboprops. 


Piaggio P.166 (Lycoming GSO-480). 


DORNIER Do P.346. A three-engined development of the Dornier 
Do 


PIAGGIO P.166. 


27/28 series of sTot aircraft has been projected as a light 
transport for 10-12 passengers. The arrangement of the 365-h.p. 
Lycoming engines coud be similar to that in the Do 28, with 
the third engine in the nose; a triple tail unit and a fixed tricycle 
undercarriage would be featured. Project 346 would have a 
gross weight of 11,020 Ib., a cruising speed of 124 knots, and 
STOL performance using high-lift devices on the wing. 


Designed primarily for the executive market, the 
6/9-seat P.166 is also in use as a feederliner with several airlines, 
among them Papuan Air Transport (Patair), Deutsche Taxiflug, 
Agip Mineraria and Mandated Airlines. The P.166 first flew 
on Nov, 26, 1957, and production deliveries began in April, 
1959; approximately 50 have been ordered to date and the type 
is marketed in the U.S. by Trecker Aircraft and known as t 
Royal Gull. 


SCOTTISH AVIATION TWIN PIONEER. Recent orders for this 


SHORT SKYVAN, 


sTOL 13/16-seat twin-engined airliner bring the total to about 
100. of which a half are in airline or business use. Airline users 
include de Kroonduif, Borneo Airways, Philippine Air Lines, 
and, most recently, Sierra Leone Airways. Present production 
version is the Series 3 with 600-h.p. Leonides 531/8 engines in 
place of the 500-h. P. Leonides 514/8s in the Series 1. Philippine 
Air Lines’ Series 2s have 600-h.p. P. & W. Wasp R-1340- 
S3H1-G radials. 


Development of this light freighter is being 
undertaken by the Light Aircraft Division of the company, 
which is building two prototypes as a private venture. _The 
first is to fly this summer, and production aircraft are offered 
from June, 1962. The design is based on that of the Miles 
(Hurel Dubois) HDM 106, which was further developed by 
Short Bros. and named the Skyvan in August, 1960. Although 
one of the lightest “‘ twins ” available for commercial operations, 
the Skyvan has a 3,000-Ib. payload and unrestricted rear-loading 
into the 16-ft.-long, 64-ft.-square hold, Its Continental engines 
will be built by Rolls-Royce and a typical equipped price will 
be £55,000 with development costs spread over 100 units. 


Aviation Traders Carvair (P. & W. R-2000-7M). 


Short Skyvan (Continental GTS-1O-520). 
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EKCO duplicate system 
lightweight weather radar 


Weather Radar, already mandatory in some areas, 
will become essential equipment in many types of 
aircraft. A duplicate system is the obvious way to 
guard against the possibility of grounding due to 
equipment failure. 

Now, aircraft can be fitted with a duplicate-system 
involving a total weight of only 103 lbs — yet provid- 
ing maximum performance and operational efficiency. 
Ekco Lightweight Weather Radar makes this possible 
by the extensive use of transistors. The Ekco dupli- 
cate system employs two Transmitter/Receivers, 
two Indicators, a Scanner and Junction Box- and 
weighs less than competitive single systems! It 
not only saves space and weight but also reduces 
total power consumption to less than half that 
required by 60 kW systems. 


Ekco equipment also includes: 


Automatic VHF/ DF; Airfield Approach Aids; 
Transistorised Inverters. 


Pritchett & Gold and E.P.S. Company Ltd, Dagenite Works, Dagenham Dock, Essex 
DOMinion 0121 EKCO ELECTRONICS LTD. SOUTHEND-ON-SEA- ESSEX 
ondon Airport Sales and Service Depot: Building 203D, Eastern Perimeter Rd. 
Skyport 4321 Ext 6023 TEL: Southend 49491 wes.337 


| | 
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“AERO CLASSIFIED ADVERTISEMENTS 


AS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Thursday's issue. Last-minute addi- should be crossed and made payable to TEMPLE 
tions and deletions are accepted by telephone PRESS LIMITED and instructions sent addressed 
from trade advertisers up to noon. Adver- to the Manager, “The Aeroplane and 
tisements received too late for a particular Astronautics,” Bowling Green Lane, London, E.C.1. 


Numbers should be carefully and legibly — 
and replies sent to Box A000, care of ° 
Aeroplane and Astronautics,” Bowling ann 
Lane, London, E.C.1. 

THE PROPRIETORS retain che right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 


issue are automatically inserted in the DEPOSIT SYSTEM—Facilicies are available to errors, although every care is taken to avoid 
succeeding one unless instructions to the readers to purchase advertised goods through mistakes. 

contrary are received. “ The Aeroplane and Astronautics.’ Commission HEAD OFFICES: Bowling Green Lane, 
RATES—1/- per word (minimum 12 words 12/-). 1% (minimum 2/-) on amount deposited. London, E.C.1, England. Telephone: Terminus 
Each paragraph charged separately and name and BO UMBERS—Private advertisers desiring 3636. Telegrams: “ Pressimus London Telex.’ 
address must be paid for. Semi-displayed setting to have replies sent care of “ The Aeroplane and Telex: 23839 


BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry Telephone 


£3-17-6 per single column inch. Centred lines Astronautics,” may do so on payment of 1/- to 
22/6. Series discounts of 5% for 13, 10% for 26 cover booking and postage, plus cost of four extra 
and 15% for 52 consecutive insertions, allowed to words. Box Numbers must not be used for the ; 
trade advertisers purpose of circularizing and the Proprietors do Coventry 27414. 1 Brazennose Street, Manchester 5 
TERMS—Strictly met and prepayable. Monthly not undertake the distribution of such matter Telephone: Deansgate 6114-8. 12 Renfield Street 
accounts for settlement by the end of the month received. To avoid mistakes in forwarding, Box Glasgow. Telephone: Glasgow Central 1413 


TRANSPORT 
AIRCRAFT 
DIVISION 


LIGHT AND EXECUTIVE AIRCRAFT DIVISIONS 


Just a reminder that the Shackleton Aviation Weekend, already 
firmly established as Britain's only 


INTERNATIONAL 
AIRCRAFT SALE AND DISPLAY 


vill take place this year at Coventry (Baginton) Airport on 
Friday, Saturday and Sunday, 28th. 29th and 30th April. 


This is the only opportunity of the year to examine such a wide 
collection of new and used private, executive and business 


We are proud to offer 
on Pehalf of 

Mr. Stavros Niarchos 
que 


D.C.3 
“ EXECUTIVE 


‘This aeroplane is unique in several ways : 

1. It has flown under 5,000 hours since new. 

2. It has the full Transair modifications. 

3. It has 1830-94 engines of 1,350 b.h.p. giving a speed margin of some 
4 20 kts. over other European D.C.3's. 
aircraft available for sale. Over 50 brand new aeroplanes are Internally it is furnished as 7 IP transport with 12 seats and toilet f 
already booked to appear and an equal number of used Full radio aids include Decea with duplicated flight log in cockpit and 


aeroplanes of every type. forward cabin. 


Demonstration flights will take place throughout the Meeting. Sperry engine analyser is fitted. ; 
Fes the greatest internations! civil evintion dlaplay in Britain Spares with the aircraft include one zero t'me engine: propeller: two 
& P generators and regulators: two wheels comple'e and a full inventory of 


we i 
e invite you to join us at Coventry. engine ancillaries and component spares. 


For the widest possible selection of aircraft. wise buyers always The C. of A. has been renewed for 12 months so that the aircraft is available 
come to Shackletons. We have new and used aeroplanes im stock. at very short notice, 
NEW OR USED AIRCRAFT SUPPLIED CREDIT TERMS ARRANGED PART EXCHANGE WITH OTHER AIRCRAFT OR CARS 


PICCAD 
LIMITED 


Cables : 
Shackhud, London 


“25 AIRCRAFT FOR SALE 


HOW TO SAVE MONEY. 


-SEATER AUSTER JIN Alpha. 16 months old 
and 160 hours only since new, Gipsy Major [ 
engine, Murphy M.R.80 23-channel V.H.F. full ancl, 
long-range tank, night flying equipment, metal oT 


silencer, cabin heating, and other extras, offerec 


’ ’ new condition with full C. of A. from March 23 
de 1961, £2,850. Phone, Bristol 33021 or write Windmi!| 
and Lewis, Ltd.. Clifton, Bristol, 8 $82-x3288 


HEN purchasing an aircraft, often the deciding 
factor is the price tag 
HEREAS one would like a Comanche, one has 
to suffice with a Tripacer 
HIS situation can, however, be reversed For 
example. a really good used Comanche can be 
bought for the price of a new Tripacer. A fine used 
aircraft, with total time between 100-200 hours has. 
in addition to being a whole lot cheaper than a new 
aircraft, the advantages of running in of the engine/s. 
and has had time to correct the teething troubles and 
normal snags. and is thus possible to be an even 
more satisfactory aircraft 
this, plus the benefit of dealing with a 
reputable organization, aims at the highest 
obtainable standar 
HIS week's special is a 1960 Autoflite Comanche 
250 This aircraft is really beautiful and in show- 
room condition The colour is yellow and blue with 
matching interior Both nee and engine have just 
topped the 100 ome since Equipment includes 
Autopilot TL8A VHF COM ins SI x 3 
VHF /COM Collins a VHF/NAV, Collins 
344-D1 VOR. Lear ADF- amplifiers, plus 
@ number of other moo Sag While costing well over 
£12,000 new. our price is £9,500. In addition to the 
above aircraft, we have all the usual American light 
aircraft, transport aircraft, and some superb buys in 
British light aircraft 
K. DUNDAS, LTD., Dundas House, 59 Saint 
James's St.. London, $.W.1. Phone, Hyde Park 
3717 582-12 


AIR, 


GRANTCHESTER, CAMBRIDGE. 
Phone, Trumpington 3132 (24 hours per day). 


yo have a licence—we have aircraft Recent 


of A. (private or hire and reward) H.P. or 
leasing. British and American, two, four or more 
seats with or without radio, £1,000 to £10,000 


Demonstrations anywhere, any time Hire one for a 
week before you buy it See also aircraft for hire 
and charter 222-768 


ORNET MOTH 2-seat cabin, engine 1,100 hours 

to go, starter, lights, generator, radio. full panel, 

tise 105 mip.h. Certificate of Airworthiness April, 
1962, £925 of near offer Box A822, care of. 
AFROPIANE AND ASTRONAUTICS 2-8 


P.166, the Executive with 
airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


British Representatives 


AERO-ENTERPRISES 
(Boreham Wood) Ltd 


17 Drayton Rd, Boreham Wood, Herts: ELS 2688 


TWIN BEECHCRAFT 
DI8S (C45H) 


from $7500 
Depending on engine T.S.O. 


These are the military C45H, the same as D18S 
civil model, with 6 or 9 place interior, lined 
and soundproofed, hydromatic props, auto 
pilot, radio including ADF, and dual 
instruments. 

50 planes in perfect flying condition and 
complete with ferry permits t> choose from. 
Let us quote you on C. of A. for export, 
custom interiors and flight delivery. 


Write: Mr. G. R. Board Cables: SELAIR 


AERO AMERICAN CORP. 
808 N. Erin Bivd. Tucson, Arizona, U.S.A. 


yorr L AMBASSA ADOR 


PACIOUS 3-seater with luggage up to 120 Ib 

over five hours cruising at 120 m.p.h., luxurious!y 
furnished, well equipped, this is the most economic 
aircraft in its class available today Price, fly away 
Redhill Aerodrome (at 30 m.p.g.!) only £2,800. May 
we arranged your demonstration? 


AND 


CROYDON AIRPORT. 
Phone, Croydon 5151-52 582-15 


OMPER SWirt. Pobjoy R, new permit, excelicn 
condition, £406 Can be seen White Waltham. 
Box A825, care of THe AEROPLANE AND ASTRONAUTICS 
82-x3289 


Aircraft Wanted 


aircraft aluminium stainless sice 
L 


urgently required. Lowton Metals. Lid wion 
St. Mary's, near Warrington Leigh 71441-2 

Of 

wanted for immediate cash. Full details 

Box A824, care of The AEROPLANI AND 

ASTRONAUTICS, $82-x328 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


OLLASONS for Tiger Moth spares, Gipsy engine 


overhauls and spares, and now increased facilities 
at Biggin Hill for your C. of A. overhaul A ght 
aircraft types acceptable zzz-775 


HILLIPS AND WHITE, LTD 


HE leading stockists in the U.K. for inst 
navigational equipment, electrical compon 


parts, and engine accessories. Spares for de Havilland 
Gipsy. M ajo’ r series and Armstrong 
Siddelev Cheet IX, X XV _ engines 
QUEEN’ GARDE Ns, Phone 
Ambassador 865 Cables, “ Gyrair 
London.” zzz-772 
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Executive Air 


= THE OXFORD AVIATION CO. LTD. 


Kidlington 306! 
COVENTRY AIRPORT 
Baginton 


Charter Service 


Aerocab, an executive air charter 
service for British industry, flying BIRMINGHAM AIRPORT 
modern single and twin engined ei Sheldon 2441, Ex. 99 


Piper Aircraft. 
Visit us at Shackleton’s weekend April 28th, 29th, and 30th. 


Aircraft Accessories, Spares and Components—contd > 
HE REGIONAL AIR TRADING CO., Croydon The lowest priced * ’ Engines Wanted 
tport, for Rapide spares of every description Copter in the ANTED. Bristol Cents 
one <>} -emtaurus 18 engines Bo 
Phone. Croydon 852! zz2z-762 World. Bensen B-7 AS21, care of THE AEROPLANE AND Asta0- 
EPAIRCRAFT, LTD., The Common, Cranleigh, Gyro-Glider and NACTICS 582-7 
Surrey (Cranleigh 536), for instruments and auto- B-7Mc powered 
pilot overhaul 772-749 Gyro-Copter ta HIRE N 
ARACHUTES, 24 ft. nylon back-type, £10 each production by ar- * AND CHARTER 
ditto seat-type, £8 cach Further details from 
H. H. Bradfc rd. Ltd., Ramsey, Harwich, Essex rangement with 
584-556 Bensen of U.S.A. 
LUGS and sockets More than 1,000,090 n -— GRANTCHESTER, CAMBRIDGE. 
covering over 50 different ranges British an Phone, Trumpingt 3132 @ 
American Stock list on application to: Sasco umpington 3132 (24 hours per day). 
Nutfield, Redhill, Surrey Phone, Redhill 5 — _ You have a licence-—we have aircraft with or without 
. pilot, with or without radio, two or four 6ea 
Tri Pacers Caribbeans, Cubs or Austers, for hire or 
carriage paid. Bradfords, Ramsey, Harwich, , Essex. For full details send P.O. 5i- From £3 10s. per engine hour without pet on 3d. 
x 
IRFRAME spares for Dakotas, Harvards, Piper CAMPBELL a per mine Wan pust 
Cub Fairchilds Argus, Beechcraft D-17s urope rica or Asia covered. See also Aircraft 
Mosquito, Spitfire, Firefly Engine spares for Pratt & Laundry Lane, Hungerford, Berks. for Sale. « 
Whitney Armstrong Siddeley Lycoming, ctc., acces 
sories and instruments for all types of aircraft 
* | Dakota operators please note, we offer a 
im - i number of genuine brand-new Bendix 
52058 tail whe a reasonable pri 
A J. WAL TE R. "’ TD The Drive, "Horley Surrey 
e Phone. Horley 1420 and 4294. Cables ‘ubeng 
Horley 82-20) 
I 
AIRCRAFT SERVICING 


KEEGAN AVIATION LTD. | 


What we Advertise—we Own , 
LEASE FLEET of DC4’s available for long or short periods, 


Airport, for overhaul, conversions and modifica- 
ions at guaranteed prices Phone, Mercury 5262 


ext. 145 


HELICOPTERS 


OR specialized helicopter operations in engineering 
and survey. agricultural spraying. Passenger trans- 


sort. Mying rainir contact Helicopte ice Ltd., 
Available at 30th April, 1961:— 


VERSEAS AIR TRANSPORT, LTD., Manchester | 
4 

° 

AVIATION COMPUTERS one ‘A’ model, 60 seater; three zero : 

4 

4 


AYS, of Ealing, stockists of Aristo, Jeppesen time and one half-life 7M2 engines. 
Weems, Swissair, R.A.F. Mk. 4, Box Dalton, 60°, of all components at zero time, 


computers scale rules protractors, etc quotations, 
mail order. by return Write for latest stock list ‘nm? 
8-10 Bond St.. Ealing. W.5 Fal 2813 582-787 new interior. Can be converted to B 


model on request. Lease from:—#£20 


CARS FOR SALE per hour bare hull. Full U.K. C.of A. 


OUR aeroplane taken in part-cxchange for any 


of our 400 used cars or 100 new ¢ ars always tr 
stock. If your ane c more han car or 
depos requ for < > las ansac n 
will gladly re the cash differ rence Raym< ad Ww ay. 
Kil ae N.W.6 Maida Vale 6044 
§8$2-790 


CLOTHING 


R. A. F. Officers’ uniforms for sale, new and 

St Wooilwi hone 1055 Kits a!lso 
7.774 


freighter. Zero time all round, new 
C. of A., 55 passenger seats fitted, 
ready April. 
Lease from:—£11 per hour bare hull. | 
4 


4 
4 
4 
BRISTOL 170 Mk. 21 nose door | 
4 


CONSULTANTS 
AN S. McNICHOL, London School of Air Naviga- 


tion Pilot and navigator training with adv sory 
service 33 Ovington Square, Knightsbridge S.W.3 


R Ww SUTTON CONSULTANTS) LTD 7 
e Lansdowne Place, Cheltenham. Phone 581! 
588-539 


ELECTRICAL EQUIPMENT 


LECTRICAI onnectors More than 1,000,000 in 
stock, covering over 50 different ranges British 
and American Stock lists on application to Sasco 

Nurtfield, Redhill, Surrey Phone, Redhill 5050 
27zz-785 


ENGINES AND ENGINE SPARES 


IPSY QUEEN 70 engines, n.h.s.o. by de Havil- 
land, 1,000-hr. life standard; these are civilian 
engines, not ex military, £1,050 each after reoverhaul 


“Keegan Aviation .. ; 
of injectors. magnetos, c¢tc and recertification of 
‘4 


complete engine 

143/312/2-6 propellers, thick and thin butt 

PD. blades, with Or without de ic ing. n.h.s.o. by PANSHANGER AERODROME, HERTFORD 

) 500- £604 From the Dove specialists: Acro j 

DH... Gatwick House. Horley, Surrey Telephone: ESSENDON 491/2/3 Cables: PLANESALES HERTFORD Telex: 1943 
Phone, Horley 4455 Telex 8716. Cables, Acrocon 

Telex, Horley 582-4 


VIKINGS 1B. 36 seaters. Always a 
‘ { 
selection in stock in all conditions. 
4 
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PACKING AND SHIPPING 


a. J. PARK. LTD., 143-9 Fenchurch St., 

E.C Phone, Mansion House 3083. Official 

packers ae shippers to the aircraft industry 72 
zzz-7 


RADIO AND RADAR 


PERRY ZERO reader, Type ZL1I course selectors, 

control panels. flight computers and indicators. 
three complete installations in stock. A. J. Whittemore 
(Aeradio), Lid.. Biggin Hill Aerodrome, Kent 


222-780 
TRI2D, STR9Z, STRYX_ and most other British 
and American V.H.F. R/T equipment always in 


stock A.R.B.-approved design installations into any 
type of aircraft A Whittemore (Aeradio), Ltd., 
iggin Hill Acrodrome, Ke zzz-781 


SITUATIONS VACANT 
EQUIRED immediately: — 


ICENSED cengincers Category A and/or C on 

Ar —— C4, Viking Ambassador, Dove or 
Heron aircr 

ATEGORY X on instrument and/or electrical 


LSO A-licensed radio engineers, preferably with 
radar ¢cndorsement 
XPERIENCE on inspection in an approved organi- 
zation an advantage 

YACANCIES also exist for senior technical records 
clerks 
PPLY to Chief Inspector, Overseas Aviation 
Engineering, Ltd Overseas Hangar, Gatwick 


Airport 582-554 
LECTRICIAN Preferably licensed — extremely 
experienced, to take charge of overhaul shop 
covering wide range of modern equipment Box 

A802, care of THE AEROPLANE AND ASTRONAUTICS 
$82.562 


ERBY AVIATION. LTD., require airframe and 

engine fitters with previous experience on Dove 
and Dakota aircraft Apply. Works Manager, Der sag 
Aviation, Lid., Derby Airport, Burnaston, near Der 


$82 
AR SURVEYS LTD., require plot 
minimum L. and instrument rating, age 22-25 


preferred in electronics. mapping or photo- 
graphy desirable Apply Operations Manager, White 
Waltham Acrodrome near Maidenhead Phone. 
Maidenhead 161 §82-564 


OF 
LEICESTERSHIRE 


EADER IN 


Applications are invited for a READERSHIP in 
Aeronautics in the Department of Acronautical and 
utomobile Engineering 


Applicants aa have high academic qualifications 
good industrial experience 


The Reader will take a leading part in the direction 
of research and post-graduate activities in the depart- 
ment, and should preferably possess specialized research 
and development experience in one of the following 
fields 
(a) Astronautics 
(b>) Alr transport economics, organization and 
management 
{c) Aero-thermo-elasticity and/or fatigue 


He will also be encouraged to undertake consuking 
wor 


Salary scale; £1.800 x £50 to 2,100 per annum 
Commencing salary determined by experience and 
qualifications The post is pensionable 


Application forms and further information may be 
obtained from the Academic Registrar (In reply 
please quote Ref. 7/AQ.) §82-1 


cCALPINE AVIATION have immediate vacancy 

for additional Company Pilot Apply. Aviation 
Manager, Sir Robert McAlpine and Sons, Ltd., Luton 
Airport, Luton, Beds 583-569 
ILOTS, Viscount Captains and First Officers 
required Maitland Drewery Aviation, Gatwick 
Airport 585-568 
RADAIR LTD. require Licensed and Unlicensed 
Aircraft Electricians and Instrument Engineers 


with Viscount experience Please apply to Chief 
Engineer, Tradair Lid. Southend Airport, Essex 
84-567 


Tek. MEDITERRANEAN AIRWAYS SAL, 
Beirut, require freelance DC4 Captains with a 
minimum of 1.000 hours on type, during May and 
June, 1961 Guaranteed a minimum of 200 hours 
flying during this period of £5 per hour. Apply with 
photostatic copies of licences to Davies Turner and 

Co., Ltd., 4 Lower Belgrave St.. London, S.W.1 
583-565 


ARCH 

WO Physicists (male) required as experimental 

officers (min. age 26) for Royal Aircraft Estab- 
lishment'’s space research programme at (a) Aberporth, 
Cardiganshire. and (b) Bramshot, near Aldershot. 
Hants Qualifications: Pass degree, H.N.C Grad 
Inst. P. or equivalent Must be experienced in 
handling and use of precision mechanical) instruments 
interested in astronomy and with ability to deal with 
simple electrical and clectronic equipment Work 
involves irregular hours and observations at any hour 
of night Duties: To organize and carry out, with 
assistance. routine observations of artificial satellites 
with high precision photogrammetric eauipment, 
including harmonization of observations with Universal 
ime to high accuracy In addition. at Bramshot, to 
assist im research and development of appropriate 
photogrammetric methods Salary range £1.057- 
£1,296 (provincial Forms from Ministry of Labour, 
Technical and Scientific ny (K), 26 King St.. 
London, S.W.1, quoting Al42/1A 582-5 


CUNARD EAGLE 
AIRWAYS LIMITED 


LONDON AIRPORT HOUNSLOW MIDDX. 
require 


RADIO ENGINEERS 


(Ref.: M.10.) 
with ‘A’ Licence and Rating 
(or of near Licence Standard) 


Starting rates from £930 p.a. 


ONE OR TWO 
HIGH GRADE RADIO MECHANICS 


(Ref.: M.3.) 


*X’ LICENSED INSTRUMENT 
AND ELECTRICAL ENGINEERS AND 
INSPECTORS 
(Ref.: M.4.) 


AIRCRAFT INSTRUMENT MECHANICS 
AND ELECTRICIANS 


(Ref.; M.18.) 


LICENSED AIRCRAFT ENGINEERS, 
INSPECTORS AND CHARGEHANDS 
experience with Britannia, Viscount and 
DC.6 Aircraft is essential 
(Ref.: M.12.) 
Salaries—Engineers and Inspectors 
£930-£1,240 p.a. 


Salaries—Chargehands, £13-£16 per week 
AIRCRAFT DRAUGHTSMAN 
(Ref.: M.21.) 


Must have served recognised apprenticeship 
and reached higher National Certificate 
Standard 


All Applications in writing, quoting the 
appropriate reference, to the Personnel Officer 


FOLLAND AIRCRAFT LIMITED 
of HAMBLE 


SENIOR 
AERODYNAMICIST 


FOLLAND AIRCRAFT LIMITED, wish to 
appoint a senior aerodynamicist to take charge 
of an expanding group dealing with stability 
and control, automatic control systems, and 
flight test analysis on the following projects: — 


Gnat Trainer and supersonic developments. 
Hovercraft and associated forms of Ground 
Effect Vehicle. 

Active participation in project design. rig and 
test programmes will be reyuired. This 
ion is of senior status and the applicant 
should already hold a senior position with 
responsibility. Applications should be ad- 
dressed to the 


Chief Engineer (Ref: TPA.4/61) 
Folland Aircraft, 
Hamble, Hants. 


APRIL 13, 1961 


ENIOR able to work on own 


ative and ke charge of handling unit 
Gatwick Airpo Write in confidence to M: aang ng 
Director, osssus Airlines, 236 Old Bedford Rd 
Luton, Beds 582-6 


And C Licensed Engineer (covered on light air 
craft), permanent position, good wages and 
opportunities Apply Chief Engineer, Tyne Tees A 
Charter, Woolsington Airport, Woolsington, New 
castle upon Tyne 583-566 


A™ O' FICERS 


HONG KONG 


QUALIFICATIONS: Candidates must have 
successfully completed an approved course in 
air Traffic Control and have subsequently had 
a minimum of three years’ waichkeeping 
experience as an Air Traffic Control Officer 
They should possess G.C.E., School Certifi 
cate or equivalent Flying experience and 
knowledge of radar desirable 


AGE: 24-35 


DUTIES: Air Traffic Control duties at Hong 
Kong Airport 


TERMS OF APPOINTMENT: On probation 
(two years) to the permanent and pensionable 
establishment with emoluments in the scalk 
£1,200 x £75—£1,725: £2,055 x £90-—£2,505 
£2,685 x £90—£2,865 per annum. Expatriates 
are cligible for two overseas increments 
incremental credit up to a maximum of five 
increments allowed for approved A.T.C.O 
experience in excess of three years Free 
passages Accommodation provided at low 
rental Free medical attention Generous 
leave. Low income tax Apply to Director 
of Recruitment, Colonial Office. London 
S.W.1. State full mame, age, qualifications 
and experience Quote BCD 98/51/01/G3 


IKING captains and first officers wanted Apply 
Chief Pilot, Pegasus Airlines, Gatwick Airport 
582-19 


DC-4 Pilots required for permanent appoint 
ments; consideration given to suitable 
applicants with long haul experience to be trained for 
type rating Apply Captain R. P. Wigley, Operations 
Director, Lloyd International Airways, Ltd., Princes 
House, 190-195 Piccadilly, W.1. Phone, Regent 324! 

§82-22 


HAVE A VACANCY FOR A 


Minimum qualifications Commercial Licence 

with current I/R. but preference will be given 

to the holder of an A.L.T.P. licence with 

recent D.C.3 experience. Candidates should 

be prepared to serve overseas for six months 
every year 


Apply, THE PERSONNEL MANAGER 


6 ELSTREE WAY, 
BOREHAM WOOD, HERTS 


LYING Instructor required to fill immediate 

vacancy in Midlands, permanent appointment. Box 
A823, care of THe AFRKOPLANE AND ASTRONAUTICS 

582 

ILOTS required, with experience of Service jet ar 

craft Apply. Manager, Airwork Services, Ltd 

(Training Division), Bournemouth (Hurn) Airport 
Christchurch, Hants 58 


OF A= 
HAMBLE, SOUTHAMPTON 


PPLICATIONS are invited for appointment 

TECHNICAL INSTRUCTOR Duties inv 
lecturing in science and air navigational jec 
Applicants must be air pilots or navigators, possessing 
a civil Fight Nav gator _ Certificate of Competency 
Alternatively, a A.F 


would be acce eptable Sa 
£1,325, according to qualifications 
sion scheme. Appiications to Bursa: 


RISTOL (LULSGATE) AIRPORT. Club 
required. congerial conditions. Commerc 
with assistant instructor's rating preferred 
position. Apply: Bristol] 2nd Wessex Acropiane 
td 58 


B K S AIR TRANSPORT. require 
Cartains and First Officers for Bristo) 
170 aircraft based at Liverpool, and Dakota (C-47) 
aircraft based at Leeds-Bradford Applications to 
Chief Pilot. B.K.S. Air Transport, Lid.. Southend 
Airport, Southend-on-Sea, Essex. Rochford 
PERATIONS Planning Officer required by Cunard 
Eagle Airways. London Airport, Hounslow, M 
dlesex Exner ence in route planning, airficld and 


aircraft performance essential Anyone without this 
experience need not apply. Apply in writing, quoting 
Ref. O.P.2, to the Personne! Officer 582-16 


IKING captains and first officers required for 
B'ackpoo! base. Apply, Chief Pilot, Pegasus Air- 
ines, Squires Gate Airport, Blackpool §82-17 
A- And/or C-licensed engineers holding DC-3 
DC-4, Bi70 and Viking, required for Southend 
base: A and C Dakota. required for Portsmouth bas¢ 
Salary scale £850-£1,100 according to qualifications 


Apply Channel Airways, Southend Airport, Essex 
582-18 
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TENDERS 
AND OF 
ASTLE UPON 


MUNICIPAL FLYING SCHOOL, 


WOOLSINGTON 
: ENDERS ARE INVITED FOR THE PURCHASE 
OF THE FOLLOWING AIRCRAFT 
ONI J.LN 
q «Cc of A. expired) 
5 Airframe hours 4,424, engine hours §S.C.O 194; 
long-range tank, artificial horizon, D.I. and camera 


oor 


E 


ONE JN 


(Cc. of A. expires 31.5.61) 
Airframe hours 3,508. engine hours since new 1,354; 


slider towing beam Expansion of BEA's fleet enables us to offer a number of appointments 
Sender tr to Pilots between 20 and 31 years of age, seeking a progressive airline 
1961 
JOHN ATKINSON, career. 
; ga aw 2 We would like to hear from Pilots in the following categories: 
Newcastle upo T 1 
2 teresa 1 Those who already have the minimum qualifications of Commercial 
¥ TUITION Pilot's Licence and Instrument Rating. 


VIGATION, LTD., provides full tme or postal 
tuition or a combination of these methods for 


Those who may be leaving the Services between now and December 


1961, who will obtain a Commercial Pilot’s Licence and Instrument 
ic types and pcrformanc chedule Mination ‘ 
D4 Links. Phone, Rodney 8671. For details appl Rating before or by December 1961. 
Pilots in eith ho h or will have, a Commercial Pilot's 
way, London > aling 8949 722-771 ilots in either group who have, or wi ve, 
IN DON I I N ; fers 
al Licence may be engaged as Trainee Airline Pilots whilst obtaining their 
correspondence courses Or combination of both for instrument Rating 
all aspects of professional pilot and navigator quali i 
fications also P.PLL Officially appointed Services 
Knightsbridge. Commencing salary for licensed Pilots: £1230-£1410 per annum, 
ndon, 3 e 221 zzz-755 j j 
ENHAM Link Training Centre, cost per hour £1 according to qualifications and flying experience; for Trainee Airline 
Pilots: £500—£700 per annum whilst obtaining Instrument Rating. 
XETER AIR CENTRE offers the least expensi ; 
j and most ymprehensive flying training available Apply to: Senior Employment & Services Officer, Flight Operations Depart- 
today, contract rates from £3 7s. 6d. per hour : ‘ 
Normal Auster-Tiger rate £3 128, 6d.. Chipmunk €9 46 ment, Bealine House, Ruislip, Middlesex. 
P.P.1I courses from £108 1%s., C.P.I from £665 
Instructor's course from £72 Os Special attention to 


individual requirements Full Air Traffic Control 
Radio aids. VHF-DF and 24-hour Met. service, grass 


or runways Local accommodation from £3 10s 
Airport £5 15s. 6d Exeter Airport, Lid Exeter 
67433 2z2-778 


EARN to fly, £32; instructor’s licence and instru 
ment flying for £4 per hour, night flying £5 per 


BRITISH EUROPEAN AIRWAYS 


hour Residence 6 gus. weekly pecializ course 
for commercial pilot's licence Wiltshire School of 
Flying, Lid Thruxton Aerodrome (Andover Junction 
1 hr. 15 min. from Waterloo). Hants 772-788 

LYING training from 450s per week Club 


facilities Central Line or 10 bus Herts and 
Essex Acro Club, Stapleford, near Abridge, Essex 
Stapleford 257 582-3 


OL ON - SEA MUNICIPAI FLYING 
or 


sc ) commercial and private pilots’ training 

night flying every night: Austers and Chipmunks from 
£4 No entrance fee or subscription Municipal 
Airport, Southend-on-Sea, Essex Phone Ro hford with instrument rating 
56204 $82-747 

IR JOHN CASS COLLEGE. City of London i for executive flying. Apply to the 
Department of Navigation, Jewry St., Aldgate requ red PP Y 

C3 

NSTRUCTION and preparation for pilots’ and Personnel Manager 


1 ators’ licence imi 
COMMERCIAL Pilot, fee £8 airline transport Woods of Colchester, Limited 
5s 


dilot. £16 Ss flight navigator, £20 


call or phone (Royal 8321) for Braiswick Works Colchester 
CLUB NOTICES, ETC. 


URREY AND KENT FLYING CLUB, Biggin Hill 

2255 M.o.A.-approved course Tiger and 

Hornet Moths. Chipmunk and Prentice Contract 
rates. Route 705, one hour from Victoria 582-7 


BOOKS AND PUBLICATIONS A S E N lO R T E G H N j CIA N 


AMERA IN THE SKY.” by Charles Sims. 4 

with a preface by Air Chief Marshal Sir James us required at the Head Office of the 
Robb For more than 30 years Charles Sims. chief 
photographer of THe AEROPLANE AND ASTRON AUTICS 


has watched the amazing gro sh aviation 


from a ring-side seat 
cntivencd Some at bis Situated in Central London 


pen and camera, enlivened with 
many memories o 


those ev 


me oo poo wadanere Temple SS The successful candidate, who is assured of an excellent salary and first class 

Bowling Green Lane, London, E.C.1 zzz prospects of advancement, will work with a group engaged on a wide variety 
No ry Tur of R and D and design problems. 

aviation pictures "contains “over 200" photographs He must have a degree, and a clear understanding of the basic principles of 

fiiustrated” 128 pases. Engineering, and should have at least 4 years experience of aircraft stressing. 

or 13s. 7d. b from the publishers Temple 

Some knowledge of structural engineering, vibration analysis, or heat transfer 


AEROPLANE Pictorial ew, No, 3, 10s. 6d. net (post problems would be an advantage. 
free 11s. Tot AFROPLANF Pictorial Review. No 


4. 12s. 6d. net (post free 13s. 7d.) All other volumes . 
im this are Gow out of Above all he must have a forceful but pleasant personality and be capable of 
Tey AND, SPEED” SERIES FOR accepting a high degree of responsibility. 

BOYS, “Aircraft and Air Power.”” by F G 


Swanborough, of THe AFROPLANE AND ASTRONAUTICS 
lligent boys between the ages 

surveys modern military 
flying and _ includes s on c 


scientific aids and missiles, Other titles in this Series THE DESIGN DIRECTOR 

are Motorcars,” “ Loco tives”” anc hip mo 

Shipbuilding.” Illustrated, 112, pages.. 108. 6d. ‘net MICROCELL LTD., 9, KINGSWAY, W.C.2 
from booksellers, or 11s. Sd. by post from the pub- 


lishers. Temple Press Limited, Bowling Green Lane. 
London, E.C.1 zzz 


Details of qualifications and experience, quoting ref : A/P should be forwarded to:— 


| 
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and ASTRONAUTICS 
and 


Publications—contd. 
RINCIPLES OF HELICOPTER ENGINEERING 


the 


const 


by Jacob Shapiro. This comprehensive review of 
enginecrin principles governing the design and 
ruction of helicopters provides a complete survey 


of recent knowledge in the field Illustrated 448 
ages, 55s. net from booksellers, or 56s 


rom 


post 
the publishers, tons Press Limited, Bowling 


Green Lane, London 


46 


EROPLANES AND AERO-ENGINES” (4th 
new edition comprising 24 two- 
and three-page cutaway drawings which includes a 
variety of British civil and military aircraft and 10 
piston engine, jet and gas-turbine power plants 
Illustrated. 56 pages. Price 5s. net from_ booksellers, 
or 5s. 7d. by post from the publishers, Temple Press 
Limited, Bowling Green Lane, London, E.C.1 zzz 


Edition) 


APRIL 13, 1961 


HE EXPLORATION bd SPACE (First Cheap 
Edition). by . Clarke Provides answers 
to the many the intelligent layman asks 


about the science of astronautics Over 375,000 
Illustrated, 212 p 


copies sold in al} editions. 
8s. 6d. net from booksellers, or 9s. 5d. by post 


ages 
from 


the publishers, Temple Press Limited, Bowling Green 


Lane, Lon‘ton, E.C.1. 


Great Time Saver 


D.G.1. Ministry of Aviation Approved. A.R.B. etc. 
R.L.A. GUARANTEED LAMINATED ALUMINIUM 


Spec.: D.T.D. 900/4526 
Accuracy Assured 


Sole Distributors 


Makers of Aircraft Components for over 20 years. 


Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams « Reflection-lver” 


Sheets or Components. 


B. ATTEWELL & SONS LIMITED 


Name Page 
a 

Adcola Products, itd. .. 
Aero American Corporation .. 
Aero-Enterprises (Boreham Wood), Led. ix 
Airwork Services, Ltd. .. pil 
Amber Oils, Ltd. .. 


Associated Electrical Industries, Led. 


Actewell, B., & Sons, Ltd. tn 

B.P. Aviation Services .. 17 
Bristol Siddeley Engines, Ltd. .. 
British Aircraft Corporation, Ltd. .. 38, 39 
British Aviation Insurance Co.,Ltd. . co 
British European Airways . 
Bryans Aeroquipment, Ltd. 
B.S.T. Aeronautical, Led. .. 
c 

Campbell, D. 43 
CIBA (A.R.L.), Led. 7 
Cross Manufacturing Co. (1938), Ltd. 
Cunard Eagle Airways, Ltd. aa 13,44 
C.W.C. Equipment, Led... 

Darchem Engineering, Ltd., Refrasil 

Division) 
Decca Navigator Co., Led., The. as 


INDEX TO ADVERTISERS 


Name Page 


Inside Back Cover 


Name Page 
East African Airways 
Eastern Aero Electrical Services, Led.. 
Ekco Electronics, Ltd. .. 
Esso Petroleum Co., Ltd. : 30, 31 
Flexible Ducting, Ltd. .. 
G 
Godfrey, Sir George, & Partners, Ltd. oe 
Goodyear Tyre & Rubber Co.(G.B.), Led. .. 36 
H 
Handley Page, Ltd. 
Hawker Siddeley Aviation, Led. " Front Cover, 16 
21, 24, 34, 35, 44 
H.M.L. (Engineering), Ltd. 
Keegan Aviation, Ltd. .. — 
Kidde, Walter, Co., Ltd., The .. 
Mallinson, William, & Sons, Ltd. 37 
Marconi'’s Wireless Telegraph Co., Ltd. 28 
Marshalls Flying School, Ltd... 14 
Martin-Baker Aircraft Co., Led. . 20 
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Oxford Aviation Co., Ltd. 


P 

Palmer Aero Products, Ltd. 
Plessey Co., Ltd., The 
Power Auxiliaries Ltd. 


Pritchett & Gold & E.P.S. Co.. Led. 
R 
Rolls-Royce, Ltd. .. 26, 


Rumbold, L. A., & Co., Led. 
Rye, Claude, Bearings, Ltd. 


s 

Saunders Valve Co., Ltd. 
Scottish Aviation, Led. 
Shackleton, W. S., (Aviation), Led 
Shell Aviation Services 
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10 
42 
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Teddington Aircraft Controls, Ltd. 6 
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Ulera Electronics, Ltd. . : 22, 23 
w 

Wiggin, Henry, & Co., Led. Back Cover 
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APRIL 13, 1961 THE AEROPLANE 
and ASTRONAUTICS 


GETS IT 


| 


.-» AND KEEPS IT GOING 


‘Ignition on!’ and an aircraft power plant bursts into life... AEI power starts it. 
Every electrical requirement for aircraft is met today by AEI, from ignition 
equipment for turbine or piston engines, to the supply of switchgear, generator 
sets, and the development of complete electrical systems for future flight 
projects. The efficiency and reliability of AEI electrical equipment is 
appreciated today by manufacturers and operators of leading aircraft of all types. 


Associated Els 


Visit Stand No. 6, Row N, Engineering, Marine, Welding & Nuclear Energy Ex 


GOING | 
Aire Equip Group 
National Hall, Olympia, April 20-May 4 
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NIMOCAST 
HEAT-RESISTING 


ALLOYS 


HENRY WIGGIN 


TREET, 


To: Henry Wiggin & Co. Ltd... Wiggin Str i 

Birmingham 16. Please send me without cha : 

a copy of your booklet— : 

‘NIMOCAST HEAT-RESISTING ALLOYS i 

NAME ; 

This new 36-page Wiggin publication lists the full range APPOINTMENT OR DEPT. ; 
of Nimocast Alloys, provides useful data relating to : 
their properties, and makes recommendations for the ; 
production of high-quality castings. : 
CONTENTS INCLUDE DATA ON: Physical properties ; Melting COMPANY AND ADDRESS H 
procedures; Casting techniques; Quality control; : 
Machining ; Welding. 


QS HENRY WIGGIN & COMPANY LIMITED, WIGGIN STREET, BIRMINGHAM 16 rca wae 
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